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A notable example of direct benefits from 
modernization is an impressive new power 
plant, at the Chesapeake and Ohio Railway 
shops in Huntington, W. Va. Highlights 
are these: 


@ Four new Type H Stirling Boilers supply 
fifty per cent more steam than six old 
units replaced. 


@ New boilers burn all types of low; 
medium and high volatile bituminous 
coal available along the C&O lines—fror 
over twenty different mines with widely 
varying ash content—without reducing 
steam Capacity. 


@ New boilers will operate efficiently at 50 
per cent above design capacity. 


@ Operating costs substantially reduced. 


Selection of new B&W boilers for this 
modernization project was heavily influence 
by the railway company’s 35 years’ 
satisfaction with the old units—also supplieé 
by B&W. 
Dollars-and-sense benefits usually follow in 
and less fuel... the footsteps of B&W’s participation in am 
modernization plan. For B&W has 

at lower cost equipment and ideas for producing low 
cost steam in any type of plant... 
including yours. ( 
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more steam with fewer boilers 


















| 





_ ele 
Novemssr, 1947 MECHANICAL ENG! NEERINM 








wer 
[way 


6) 


»ply 
d 


f ror 
lely 


ng 


- 50 


nced 


pie 


} any 





MECHANICAL ENGINEERING 


Published by The American Society of Mechanical Engineers 








VoLuME 69 Numser 11 








Contents for November, 1947 


[HE COVER . Testing Table—Electronically Controlled Trains at Lionel Corporation, 


PROGRESS IN SCIENTIFIC MANAGEMENT 


Irvington, N.J. Photograph by F. S. Lincoln 
ithe. Sa H. $. Person 893 


MECHANICAL ENGINEERING RESEARCH IN BRITAIN . ; : T. C. Crawhall 898 
HEAT-PUMP SYSTEM USING WATER STORAGE... Philip Sporn and E. R. Ambrose 899 
‘THE JUNIOR EXECUTIVE S PLACE IN PRODUCTION . . ..—..._—._~——s«w.sSCOSd'«s XT. Brown §=904 
PROFIT SHARING AS AN INCENTIVE. , .  . « F.W. Willey 907 


UTILIZING SMALL INDUSTRIAL PLANTS IN EVENT OF NATIONAL EMERGENCY 


J. A. McPherson 909 


[HE CITIZEN ENGINEER—HIS JOB Sl “ee oon 6 eo a i 
HISTORY AND EXPOSITION OF THE LAWS OF THERMODYNAMICS 


. J. H. Keenan and A. H. Shapiro 915 











NATIONAL PLANNING . ; ; ; . H.C. Sonne 922 
EDITORIAL , . 891 REVIEWS OF BOOKS ' : 952 
BRIEFING THE RECORD . . 926 A.S.M.E. BOILER CODE . ; ; . 956 
LETTERS AND COMMENTS . 946 A.S.M.E. NEWS , , . 
CONTENTS OF A.S.M.E. TRANSACTIONS . . 984 
INDEX TO ADVERTISING PAGES . ; . 128 
CATALOG BRIEFS . ‘ : ; : :; 39 
OFFICERS OF THE SOCIETY: PUBLICATIONS COMMITTEE: 
Euceng W. O'Brien, President L. N. Row ey, Jr., Chairman 
K Jappe, Treasurer C. E. Daviss, Secretary H. L. Drypen R. B. Samira 
PUBLICATION STAFF: J. M. Juran Joun Haypocx 
G vz A. Srerson, Editor Freperick Lask, Advertising Mgr. 


Pub 
gua 


acor 


tive 
Catic 
for i 


Circ 


K. W. CLenDINNING, Managing Editor 


ADVISORY MEMBERS OF THE COMMITTEE ON PUBLICATIONS: 


1. C. Esaucn, Gatnesvitxe, Fra. Hunter R. Hucuegs, Jr., Attanta, Ga. 


Junior Members: 
Louis Fey, Harrison, N. J. Joun H. Prentiss, New York, N. Y. 





ed monthly by The American Society of Mechanical Engineers. Publication office at 20th and Northampton Streets, Easton, Pa. Editorial and Advertising departments at the head- 


of the Society, 29 West Thirty-Ninth Street, New York 18, N. Y. Cable address, *“‘Dynamic,"’ New York. Price 75 cents a copy, $6.00 a year; to members and affiliates, $0 cents 


34.00 a year. Postage outside of the United States of America, $1.50 additional. Changes of address must be received at Society headquarters two weeks before they are to be effec- 
the mailing list. Please send old as well as new address. . .. By-Law: The Society shall not be responsible for statements or opinions advanced in papers or . . . printed in its publi- 


B13, Par. 4)... . Entered as second-class matter at the Post Office at Easton, Pa., under the Act of March 3, 1879... . / Acceptance for mailing at special rate of postage provided, 
tion 1103, Act of October 3, 1917, authorized on January 17, 1921. . . . Copyrighted, 1947, by The American Society of Mechanical Engineers. Member of the Audit Bureau of 
ons. Reprints from this publication may be made on condition that full credit be given MECHANICAL ENGINEERING and the author, and that date of publication be stated. 


889 





4000-Hp, 78-Rpm General Electric Synchronous Motor 


(Will drive a new Mesta roughing mill in the Fairfield, Ala., plant of the Tennessee Coal, Iron and Railroad Company.) 
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Professional Recognition 
WV icin engineers talk about professional recog- 


nition they generally use the term in one or the 
other of two accepted meanings. One is recognition by 
the public of engineering as a profession. The other is the 
recognition by engineers of the right of an individual 
to call himself an engineer. Both meanings of the 
term are closely related. If engineers and, particularly, 
if engineering societies, were in close agreement in their 
own designations, qualifications, and procedures, there 
would be less reason than exists today for confusion and 
ignorance on the part of the public. Uniformity in 
designating membership grades by engineering societies, 
more uniform membership qualifications, and more uni- 
form practices in admission and promotion of members 
would put the engineers’ house in order and pave the 
way toward recognition of the profession by the public. 

Nonuniform membership grades, qualifications, and 
procedures have been tolerated by the engineering pro- 
fession for many years. When the Engineers’ Council for 
Professional Development was organized fifteen years ago 
it was the hope and intention of the Council that rapid 
progress toward uniformity in these matters would be 
made. The task of leadership toward this desired ob- 
jective was assigned to the Committee on Professional 
Recognition which studied the subject and made recom- 
mendations to the societies. In such matters, however, 
E.C.P.D. has no authority beyond the making of recom- 
mendations. Action on such recommendations must be 
taken by the individual constituent societies which 
make up the Council. As a result, fifteen years have 
passed and the societies are little nearer uniformity today 
than they were in 1933. 

The passage of time has done little to lessen the de- 
sirability of doing something toward greater uniformity. 
In so far as legal recognition is concerned the growth of 
fegistration of engineers has reached the point where 
today every state in the Union has a law which re- 
quires a license to practice. Legal recognition, how- 
ever, is not a complete substitute for the professional 
fecognition engineers are striving for. 

Because engineering societies are made up of persons 
having widely different degrees of competence and ex- 
perience they have found it necessary to establish sev- 
cral grades of membership. These vary from the student 
Stade, comprising young people still in college, to grades 
which are open only to the most eminent practitioners 
of the profession. The necessity for ‘recognizing several 
gtades of membership is generally accepted. What is 
objected to is the lack of uniformity in the names given 








by the individual societies to essentially equivalent 
grades. It is confusing to the engineer and to the public 
when one society uses ‘‘junior’’ and another ‘‘associate”’ 
to designate what are essentially persons in the same 
classification by age and experience; or to find that 
‘“associates’’ in one society are called ‘‘affiliates’’ in 
another when both societies are attempting to set up a 
grade of membership for nonprofessional persons closely 
allied to and interested in the engineering profession. 
As a first step in uniformity it would seem to be not an 
impossible task to secure agreement on the part of the 
engineering societies to a common set of membership- 
grade designations. 

The second step is more difficult. If designations are 
to have significance there should be general agreement 
on the qualifications of persons admitted to any of the 
uniformly titled grades of membership. A study of the 
requirements for membership in engineering societies 
will show that, particularly in the upper grades, age 
limits and years spent in responsible charge of engineer- 
ing work differ widely. Obviously, the right of a society 
to establish its own requirements for membership cannot 
be challenged. No society with high standards should be 
expected to relax them. A general raising of member- 
ship qualifications to enhance and protect the prestige 
of grades which connote professional status and compe- 
tence should be the aim of all engineering societies. 

The third step toward uniformity must be taken by the 
membership boards of the engineering societies in the 
administration of admission and promotion procedures. 
Uniform designations of grades of membership and high 
standards of education, training, and professional prac- 
tice are meaningless in so far as recognition is concerned 
if admission and promotion procedures are lax or per- 
functory or do not involve a thoroughgoing and im- 
partial scrutiny of the records of every candidate. Not 
even the man himself prizes a distinction he has not won 
or one lightly conferred upon him. When lax procedures 
admit men to grades of membership to which they are 
not entitled to belong, every member of that grade who 
has earned his passage into it finds cheapened something 
he values highly and the cause of professional recognition 
suffers a set back. 

Recognition by the public of engineering as a profes- 
sion will be favorable and widespread when engineers 
have earned it and when engineers themselves have 
developed fairly uniform standards by which they recog- 
nize the competence and attainments of their fellows. 
The matter is in their hands. Let the societies which 
are constituent members of the Engineers’ Council for 
Professional Development set the pace, agree among 
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themselves on uniform grades which will have meaning 
to professionals and laymen alike, raise the standards to 
be met by persons admitted to membership and advanced 
to higher grades, and administer their rules and pro- 
cedures with thoroughness and watchful care, and the 
profession will advance in public esteem and be accorded 
the recognition it deserves. 


A Task for Engineers 


NGINEERS who heard Leonard J. Fletcher address 
the Citizenship Luncheon at the Chicago meeting 
of The American Society of Mechanical Engineers last 
June were greatly impressed by the intense sincerity with 
which he urged upon his audience the seriousness of the 
threat to the American way of life and by the challenge 
he threw out to them to do something about it in a 
practical way. The substance of Mr. Fletcher's address 
is contained in an article which appears in this issue. 
The world is plagued by conflicting ideas of social, 
economic, and political doctrine. Those to which we in 
the United States give our allegiance are so at variance 
with those of eastern Europe that compromise and agree- 
ment seem to be hopeless. It is indeed difficult for us to 
imagine how other human beings can be so perverse as to 
hold ideas contrary to our own. We are so convinced of 
the righteousness of our own cause and of the superiority 
of our own way of life that we cannot bring ourselves to 
believe that the whole world is not willing and eager 
toembrace them, givena chance todoso. It is difficult to 
imagine what our own attitude would be were the places 
reversed and had we been brought up under conditions 
and philosophies which prevail outside our borders. 
And yet, with strong protestations of our own beliefs 
and with sincere abhorrence of contrary ones, few of us 
could put into words that would withstand the shock 
of intelligent argument just what it is that we have 
faith in or just what it is about the other fellow’s point 
of view that conflicts with our own. So subtle are these 
matters that many of our statements taken literally, as 
well as many of our actions and institutions, can be 
shown, by a clever disputant, to be based on principles 
contrary to those we profess to hold and basic to the 
philosopuies we claim to discredit. 

Here lies the danger. Our objections are directed 
against catch words and symbols just as our allegiance 
is given to a traditionally familiar set of names and 
phrases. In general we know of conditions existing in 
other nations under which we could not live. In general 
we imagine that in our own country there are few con- 
ditions which a normal human being would be unable 
or unwilling to accept. We sense the inevitable conflict 
of these ideas and are apprehensive of the outcome of 
the conflict. But if the ideas to which these catch 
phrases and symbols have been attached are broached 
to us in disguised language by plausible talkers who are 
not apparently allied with the opposing camp, we fre- 
quently assent to them innocently because we do not 
examine them in the light of their ultimate implications. 
As a single example which has been frequently used, 
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many persons admired the early successes of Fascism it 
Italy because they did not understand how contrary it 
fundamental principles were to those for which thei: 
forefathers fought. It is human nature to approv: 
schemes which seem to benefit us as individuals or which 
appear to be in harmony with objectives we sincerely 
approve without examining closely, assuming we hav« 
the knowledge and intelligence to do so, what basic 
principles are involved. And frequently when the ends 
themselves seem to be worth while the means are mis- 
interpreted or are accepted as being justifiable. 

The British voted into power a Labor Government 
that was committed to an extensive nationalization 
program. One of the first industries to be nationalized 
was the coal industry. Undoubtedly a majority of 
miners voted for the Labor candidates and approved the 
nationalization idea. To date, nationalization has not 
brought the millenium to the British. They have lacked 
coal for necessary domestic uses and they have had little 
or none for export at a time when their economic life 
depends on exports. They have faced a crippling strike 
by miners who presumably voted for the change. It has 
been said by competent persons that the miners mis- 
understood what nationalization meant. Some, appar- 
ently, believed that under nationalization they, the 
miners, would run the mines and the settlement of their 
grievances would be in their own hands. Although 
many concessions were made to the miners, what actually 
happened was that private-owner control passed into the 
hands of state control. In most cases the same ‘‘bosses’ 
were over the men. 
ditions were much the same. Change of ownership did 
not relieve the nation of its desperate need for fuel. It 
did not reduce the amount of labor involved in getting 
coal out of the ground. It did not lessen the amount 
of coal every miner had to dig in order to provide for the 
national demand. Whatever the long-range result may 
be, it is probably true that many miners have been dis- 
appointed in the immediate effects of nationalization 
How much of this disappointment could have been 
avoided no one can tell. It is not likely that proponents 
of the nationalization program would have stressed the 
difficulties of putting it into effect. It is easier to point 
out abuses than to correct them; it is easier to raise 
hopes than to fulfill them. Most of us lack objectivity in 
assessing the probable benefits of change and are casily 
convinced that a change is an improvement. 

It is a strong feature of Mr. Fletcher's plea that it 
exhorts engineers to be informed on matters of funda- 
mental importance to everyone, to listen to the other 
person's point of view, and to have sound methods and 
argumerts in directing his thinking into proficable 
channe... His challenge is to all of us, not to do the 
impossible in leading the thought of the Nation but to 
influen:.: to their advantage the people who live in out 
commuaities. His program cails for personal sacrifice 
of time and energy. The result of a successful prosect 
tion of his program would make us more thougitful, 
more useful, and more intelligent citizens and would 
serve greatly to counteract alien propaganda, subtly 
disseminated and alluring to the unwary. 


In so far as appearance went con- 
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Progress in 


SCIENTIFIC MANAGEMENT 


By H. S$. PERSON 


NEW YORK, N. Y. 


United 
There is 


management in the 
l I 


scarcely an enterprise of stability and consequence, of 


scientific 


HE 


States presents somewhat of a paradox 


progress of 


whatever size, that has not been touched by its influence at 
one point or another. The cumulative effect played an out- 
standing part in recent amazing war production. Yet there 
are few individual examples of comprehensive integrated sci- 
entific management. This paradox is one of the most inter- 
esting and significant aspects of scientific management's prog- 


ress, and we shall find it desirable to consider it more fully. 


BEGINNINGS OF SCIENTIFIC MANAGEMENT 


The origin of scientific management can be identified and 
dated. It is a product of the genius of Frederick W. Taylor, 
first worked out in the solution of day-to-day problems at the 
Midvale Steel Company in Philadelphia, the Bethlehem Steel 
Company, and elsewhere during the years 1880-1900. Taylor's 
subsequent expositions of origin, technique, principles, and 
philosophy are now classics (2). The fact that scientific man- 
agement was something new is evidenced by the response 
throughout the industrial world—whether of curiosity, inter- 
est, imitation, enthusiasm, perplexity, or controversy—to Tay- 
proposals. Successful management was a familiar phe- 

in, else there would have been no industry at the time of 


lor’s 
nome: 
Taylor's advent; and there had been various efforts to improve 
details of management, notably in the field of accounting, 
especially in England (3). But Taylor offered a new approach 
and constructed an integrated whole of procedures that was as 
new as the Wright brothers’ first acroplane, although, likewise, 
many of the parts considered separately were known mechanical 
devic 

The scientific-management technique, and the principles de- 
tived therefrom, had scope, scientific substance, and integrity. 
It brought organized inductive science for the first time to the 
homely affairs of the shop (4) and subjected unit and com- 
posite clements of the management process to measurement, ap- 
praisal, and control. It gave a factual substance to what Bab- 
bage and Ure had sensed in England half a century earlier (5), to 
what contemporaries like Fayol in France (6), and Ademicki in 
Poland (7) were striving to formulate a priori; to concepts that 
in Germany came to be included in rationalizerung; and it pro- 
vided 2 foundation and frame for accessory contributions by 
associates such as Carl G. Barth, Morris L. Cooke, Henry L. 
Gantt, cad Frank B. Gilbreth (8). 


TECHNIQUE, PRINCIPLES, AND PHILOSOPHY 
It is 
tail, bi 


)t essential to our purpose to consider technique in de- 
omewhat more attention must be given to principles 
and ph:iosophy. The technique consists of two major parts, 


IN»: . 
Numbers in parentheses apply to the References at the end of the 


d at the Eighth International Management Congress, Stock- 


Mm, Sweden, 1947. The author was awarded the C.I.0.S. Medal at 
this Cor ress, 


each much less fruitful without the other: (4) Discovery 
through every resource of scientific method of the natural 
laws—physical and psychological—that govern a particular 
management situation; and (4) construction of a frame of 
managerial conduct, or methodology, that observes these laws. 
The essence of the matter is that the technique is not a scheme 
of managing in a particular situation, but is a mode of approach 
to discovering and establishing what the scheme of managing 
should be for the particular situation. The resultant method- 
ology suitable for each situation, although it will employ 
commonly useful elements, will in its entirety be unique for 
each situation. I have observed only one enterprise—a multiple 
plant enterprise whose plants, although geographically scat- 
tered, produced the same line of products—in which, because of 
years of patient determined direction by the same owner- 
manager, conditions at the constituent plants have been brought 
to such a degree of similarity that the details of scientific man- 
agement in any one of them are essentially the same as in the 
others. 

Interest in these new industrial practices started intensive and 
widespread discussion, in the course of which Taylor was 
stimulated to interpret them in terms of principles and philoso- 
phy. The very heart of it, he said, was the rule of law, which 
must replace unsupported individual opinion usually reflecting 
““thumb-rule,"’ guess, or ignorance. Observance of the rule of 
law means a mental revolution on the part both of management 
and of workers. This mental revolution must include recogni- 
tion that management and labor have more in common than in 
conflict; that co-operation is the essence of the management- 
worker relationship; that this co-operation calls for the as- 
sumption by management of previously evaded responsibilities 
definitely related to processes of production; that among these 
responsibilities is organization of research to discover manage- 
rial laws; formulation of the results of research in the form of 
standards of purpose, facilties, processes, and methods easily 
understood by management and workers alike; and managerial 
initiative in facilitating production through planning of, and 
preparation for, all operations. 

Taylor held that the resultant increased productivity would 
afford opportunity for higher wages, but he conceived higher 
wages not as a stimulant to greater effort but as a reward, in 
a sharing of the greater productivity, for the essential co-opera- 
tion. From the larger social point of view, he recognized that 
there was lack of apparent relationship between good manage- 
ment and dividends, especially in a pioneering exploiting 
economy. But he insisted that, other things being equal, 
which they tend to be as an industry matures, the quality of the 
management is the determining factor as to earnings, Progress 
and social betterment, he declared, must come from the greater 
productivity which results from economy of human and natural 
energies; also progress on this basis is essential to the oppor- 
tunity for moral and spiritual growth on the part of all asso- 
ciated with industry, and to the preservation of democratic 
institutions. 
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RATIONALE OF THE PARADOX 


The mental revolution and the related radically new pattern 
of management and worker habits required by the scientific- 
management technique give a clue to understanding of the para- 
dox referred to at the beginning of this paper—why, notwith- 
standing its profound influence on industry in the United 
States, there are few individual examples of integrated scientific 
management. These requirements identify scientific manage- 
ment as a ‘‘social force;"’ quite a different order of institution 
from a transferable mechanistic scheme of managing. As is true 
of any social force, the objective results of impact are deter- 
mined as much by the conditions at the point of impact as by 
the nature of the force. 

In respect of scientific management, the understanding, reso- 
lution, guiding skill, and patience of the management and the 
quality of relations with labor are the most important factors 
in the response; but also of major importance are the purpose 
and nature of the enterprise; the plant, equipment, and other 
limiting physical conditions; cumulative crystallized habits, 
which cannot be eradicated by fiat, but must be faded out 
gradually by the learning of new habits; and the skill charac- 
teristics of the working force. For these reasons, scientific 
management calls forth great variety of reactions, reflecting the 
great variety of comprehensions and capacities of those who 
undertake its development, the great variety of resistances in 
the crystallized situations on which the impacts are made, and 
the infinite variety of permutations of these. Too few managers 
understand that development of and considerable realization 
from scientific management are matters requiring several years 
and that they should not start on so rigorous a road unless they 
have the courage and perseverance to see it through. Some 
scientific-management developments have been patient, studi- 
ous, understanding, and outstandingly successful; some hasty, 
uninformed, superficial, and therefore unsuccessful; some are 
the expressions of commercialized quackery; most of them are 
sincere, but not adequately informed, and leave a residue of 
mechanistic betterments in spots but not an integrated over-all 
scientific management. 

Taylor stressed the necessity for total integration, for the 
interweaving of every aspect and function into a single hier- 
archy of defined objectives, harmonious approach, and studied 
detail. Better, he thought, and his experience justified him, to 
have the entire enterprise scaled to a uniform—even low— 
standard of effectiveness than to have the constituent parts vary 
widely in their rated performance, and thus inhibit the in- 
tegrated effort. 

This distinction between total integration and capricious 
utilization of mechanisms is important, however much the use 
of mechanisms may appear to improve existing methods and 
productivity. The integration itself is a more potent factor 
than any mechanism or group of mechanisms. Then too, with- 
out perfect examples of the integrating factor clearly in view, 
the process of appropriation and adaptation of mechanisms 
tends toward deterioration. This appears to be the trend in the 
United States. 


QUANTITATIVE MEASUREMENT OF PROGRESS NOT PRACTICABLE 

Progress in scientific management is not suéceptible of prac- 
ticable quantitative measurement. Prior to thy development of 
scientific management, no two managerial sftuations and no 
two managements were identical in their chardcteristics. Simi- 
larly, after the impact of scientific manager}=nt, no two re- 
sponses and resultant managements are identstal. Because of 


this variability of reactions to impact, progfess refuses to be 
bound by the most fundamental of statisti¢al laws—homo- 
geneity of units of observation. The statistician is confronted 
by the fact that there are as many classes as there are units, and 
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any manageable statistical reckoning is impossible. Qualita- 
tive differences among observation units neutralize quantitative 
considerations. 

Scientific management as a social invention is ‘‘a universal 
mode of approach to discovering and establishing’’ the par- 
ticular management policy and methods most suitable for a 
particular situation; and although experience has demonstrated 
that certain validated elements have application in all situa- 













































































tions, there can be no forecast of what any particular manage- , 
ment is going to be in all its details after the laws of the situa- t 
tion have been discovered. n 
c 
RESPONSIVE TYPES OF ENTERPRISES n 
The types of enterprise which have been most responsive to : 
the advantages of scientific management may be classified as li 
follows: b 
(a) A few small or medium-size establishments which hap- "a 
pen to have owners, usually owner-managers, who, without 
necessarily being engineer-trained, are of the engineering tem- m 
perament; who instinctively seek orderly arrangement and the ois 
conduct of operations on the basis of calculation; who combine a 
with this temperament the qualities of leadership which enable a 
them patiently to carry through the building of a new pattern ae 
of habits without impairing current operations. oa 
(4) A few small or medium-size establishments whose owner- ch: 
managers may not have an impelling instinct for orderly ar- va 
rangement and perfection for its own sake, but who have a ph 
temperament which seeks long-run stability; who develop for om 
the enterprise orderly arrangement and a pattern of habits de; 
which promote discovery of, and adjustment to, change in ri 
technology, the economy, and the market. These owner- one 
managers also must possess qualities of effective leadership me 
which enable them to guide change from old to new habits of one 
management without impairment of current operations. In 
(c) A substantial number of large enterprises whose processes the 
are such as to involve an extremely large investment in special- A 
ized fixed capital which constitutes a hostage given to the ate 
future and creates strong motivation for seeking, through the dem 
best in management, a long life for the investment. These large suit 
enterprises can spread the cost of management betterment over met 
a huge volume of business and can support it as a continuous prox 
specialized activity. However, it should be noted concerning of q 
these giant enterprises that, from a management point of view, sale: 
they are essentially confederations of quasi-autonomous smaller and 
enterprises, subject to direction at the highest level in respect and 
to strategic matters, but in which the degree of achievement of obse 
scientific management in operations depends upon the under- In 
standing, energy, patience, and leadership of the various con- deve 
stituent plant managements. So large are these constituent ence. 
plants that unevenness is as marked among departments of a Main 
plant as among plants (9). nam 
Otherwise, throughout industry in the United States the ploy: 
response to scientific management is extremely spotty and is ards 
represented by fragmentary developments, usually restricted to with 
mechanisms, such as time study, in contrast to a comprehensive these 
and integrated body of procedures involving finance, marketing, ployr 
purchasing, and primary production. In other words, this pendi 
widespread appropriation of mechanisms, generally without basis 
integrated relationship, represents an influence of scientific “brea 
management but not scientific management itself. tion ¢ 
It should be noted that neither mechanization, mass produc: modif 
tion, mass assembly, nor mass selling is scientific management There 
or necessarily a response to it. These are distinct parallel forces. ing of 
In any particular situation, scientific management may demand 
or may disapprove one or another or all of these; it depends m 
¢ 






chiefly upon the product, the process, the market, and the vol- 
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ume, a set of controlling factors, analysis of which scientific 
management makes its first step. 


PROGRESS AS TO PHASES 


Progress in scientific management is best indicated by the 
spread of its development in respect to various major phases of 
management. 

It is well known that scientific management was first de- 
veloped in the production or fabrication area, was restricted to 
that area for a period of about 40 years, and today presents its 
most complete and perfect examples in that area. This is be- 
cause production is concerned chiefly with behavior of physical 
matter which responds to experiment and other research and 
manifests dependable laws of behavior in terms of which stand- 
ards may be formulated and effective control procedures estab- 
lished. The development in management areas where human 
behavior is the dominating factor is more complicated and 
more difficult, and largely for that reason more recent. 

Two years after the armistice which ended the first world 
war there was in the United States a slump, following a sharp 
rise in prices, sometimes called the ‘‘depression of frozen inven- 
tories’’ because inventories were vastly out of proportion to 
sales and had to be liquidated at a substantial loss. This, and 
other problems of readjustment brought into high light several 
outstanding deficiencies of management in the United States at 
that time. Production technique had progressed to a point far 
out of line with other phases of management; marketing, as a 
phase of management, was expedient rather than calculated 
and controlled; co-ordination of sales, production, and other 
departments by top administrators likewise was expedient and 
without planning and control. Recognition of this situation 
turned attention to the possibility of applying the scientific- 
management approach so effective in production to the organi- 
zation and control of marketing and of general administration. 
In less than a decade outstanding achievements in both of 
these new directions were on record. 

Marketing in the most advanced managements has developed 
a technique involving measurement of such factors as consumer 
demand, competitive supply, the qualities and training most 
suitable for developing effective sales people, the most effective 
methods of selling, and the most suitable channels for getting 
products to consumers. It formulates standards in the nature 
of quotas expressed in terms of items of product, territories, 
salesmen, and variable monthly or quarterly volumes. It plans 
and controls selling in terms of these standards, checks progress, 
and brings remedial measures to bear when deviations are 
Observed (10). 

In the most advanced managements, top administration has 
developed a technique reflecting scientific-management influ- 
ence. This is especially true of large corporations. It aims at 
Maintaining co-ordination of all the functions of enterprise, 
namely, marketing, production, purchasing, financing, and em- 
ployment. It pivots on the budget as an embodiment of stand- 
ards and an instrument of planning and control. Beginning 
with the marketing forecasts, program, and schedules, it reduces 
these to equivalent schedules for production, purchasing, em- 
ployment and financing; and then reduces all to terms of ex- 
Penditures by functions. Expenditure deviations become the 
basis of action and control; with an eye constantly on the 

‘brea k-even point’’ at various volumes of sales, either modifica- 
tion of schedules is made to meet changed market conditions or 
modification of activities to conform to established schedules. 
There is here involved research, standards, planning, and check- 
ing of progress for effective control (11). 


LABOR RELATIONS AND PERSONNEL MANAGEMENT 


The development of personnel management and labor rela- 
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tions has been profoundly influenced by scientific management, 
but also it has been as profoundly influenced by parallel social 
forces. By 1900, ten years before scientific management was 
brought generally to the attention of industry, humanistic 
thinking was beginning to have an influence on employer- 
employee relations. Simultaneously, the experience of the 
larger corporations was focusing attention on the fact that 
mass employment called for organization of personnel manage- 
ment to compensate for the lost personal contacts among em- 
ployers and employees of simpler industrial enterprises. Mech- 
anization and meticulous care for equipment generated the 
point of view that labor also is a factor in production which 
requires maintenance in good condition of health and skill. 
Here and there the very advanced view appeared that the good 
will of labor is itself a factor which contributes to effective 
production (12). This movement expressed itself chiefly in pro- 
vision for adequate light, heat, ventilation, rest rooms, cor- 
poration schools for development of skills and interest, and an 
occasional organization of workers’ committees for co-opera- 
tion with management. Accompanying these developments, 
and one of the most powerful forces, was the pressure of in- 
creasingly strong labor organizations. In the background was 
the then mild influence of industrial psychology which was be- 
ginning to find a place in university teaching (13). This was 
the situation in respect to employer-employee relations which 
was prevalent among most advanced managements when, in 
1911, scientific management made its impact on American 
industry. 

The major contribution of scientific management to employer- 
employee relations and to personnel management is that it 
stimulates research and the development of objective standards 
throughout all phases of management, and in particular that 
these standards offer a solid factual basis for effective applica- 
tion of the good-will theory. A collateral contribution is that 
the solid factual basis keeps leadership, both of management 
and of labor, in step with economic change. It is not possible 
to overemphasize the beneficent influence on personal relations 
in industry of the elimination of executives’ and foremen’s 
direction of work by guess and arbitrary orders, and the sub- 
stitution therefor of definite standards of routing, timing, 
quality, quantity, materials, tools, methods, and working 
conditions generally, understood by the worker as well as by 
the management. It gives management and workers a common 
factual language, and places both in a position to make more 
rational and demonstrable requests and to work together in a 
more co-operative atmosphere. It weakens management's 
position of arbitrariness, but strengthens its opportunity to in- 
crease output and reduce costs; it strengthens labor's efforts to 
win functional status and an increased share of an increased 
productivity. It has not solved the problem of employer- 
worker conflicts, but it has lifted it up to the higher level of 
concern for facts, and in that respect carries the potential of 
solution much nearer to becoming a fact. 

This potential made it possible for scientific management to 
pioneer in advocacy of labor's participation in fact-finding and 
the development and use of standards; and for a labor leader, 
Sidney Hillman, to lift an entire industry from a level of chaos 
to one of relatively high morale. Labor generally has not be- 
come an advocate of scientific management any more than has 
management. The curious paradox exists of no serious labor 
friction in plants where bona fide scientific management has 
been understandingly, honestly, and patiently developed, yet 
of indifferent esteem on the part of organized labor's officials. 
This indifference appears to be strategic; a part of the cam- 
paign to win recognition of functional status and functional 
participation in the development of scientific management in 
order to assure that it is bona fide (14). 
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DORMANT AREAS 


Several management areas have resisted the progress of scien- 
tific management in the United States. It is conspicuously 
absent from public administration. Although students of pub- 
lic administration reflect its influence and some progress has 
been made in its development in quasi-public agencies, such as 
TVA and in isolated sectors of other public agencies, generally 
the crystallized mass of bureaucratic institutions and practices 
appears to be as impenetrable as a bale of cotton. A notable 
exception is found in the operations sectors of the military 
establishments, where may be observed some of the best scien- 
tific management in existence. National planning ofa scientific- 
management quality is conspicuously absent, although the 
recent establishment of a Council of Economic Advisors may 
represent an infantile step in that direction. 

Scientific management has not made any notable impression 
on the day-to-day conduct of farm operations, although its in- 
fluence is felt indirectly through improved and less costly farm 
equipment made available by industrial scientific management. 
The Department of Agriculture has brought science to bear on 
many farm practices, and, aided by the establishment of the 
income tax, has stimulated better record keeping and account- 
ing. But there are only isolated instances of influence on the 
over-all management of a farm. There is ground for hope that 
experimental time studies of the more common units of agricul- 
tural operations now being conducted under the auspices of 
several educational centers will eventually have a stimulating 
effect. 

Scientific management's influence on household management 
has been very limited and chiefly indirect. There has not been 
formulated any standard technique of management of the house- 
hold, but there has been fairly notable progress in functional 
arrangements of the household plant, especially the kitchen, 
and in the development of laborsaving equipment. These have 
come rather from scientific management's influence on indus- 
trial enterprises producing for the home as their specialized 
market. 

Both the farm and the household are the surviving strong- 
holds of individualism; the household is not a center of pro- 
duction for a market, and farming is as much a way of living as 
a production center. Neither is accountable to a body of in- 
vestors outside the center of management. 

Wholesale and retail merchandising, in contrast to manu- 
facturers’ marketing, has hardly been touched by scientific 
management. Wholesale and retail enterprises have made prog- 
ress along lines of systematization and mechanization of proc- 
esses; but generally they have not responded to the concepts 
expressed in the basic principles and technique of scientific 
management. A few exceptions are to be found among large 
department and chain stores, and in respect principally to top 
co-ordination of departments, and controls of purchasing, 
storage, delivery, and related control of stocks. 

Enterprises generally classified as commercial, with a few 
notable exceptions, also have shown little response to the 
scientific-management principles and technique. The few out- 
standing exceptions are in the communications and insurance 
field. Of transportation, it may be said that the findings of the 
Eastern Rate Case Hearings in 1910-1911 are still largely perti- 
nent. Banking, which employs to an increasing extent me- 


chanical aids to processes, is still in the stage of systematic 
management as contrasted to scientific management. 
Generally, throughout all areas of management, including 
industry, there is absence of over-all perspective and of a com- 
prehension of scientific management as an integrated whole of 
procedures involving a balance among research, standardiza- 
tion, and control arrangements. Of late, the interest has been 
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focused on mechanisms and devices, such as motion-and-tim 
study, which have their value, but a value that is limited whe: 
not part of an integrated management pattern. Specialization 
in mechanisms and phases has become dominant, and perspec 
tive has been sacrificed. 

This is true of the profession of industrial engineering. Un 
regulated, free from prescribed education and training, and open 
to all comers, it is on the whole not genuinely a profession. 
For every consultant of large vision and command of a respon- 
sible technique there are a score without perspective and with 
command only of a technique of commercialized expediency. 
These latter are an obstacle to progress in scientific management. 
With respect to them, it may be said, paraphrasing 2 sentence 
concerning politics from Sir Ernest Benn: ‘‘The common garden 
varicty of industrial engineering is the art of looking for 
trouble, finding it everywhere, diagnosing it wrongly, and ap- 
plying unsuitable remedies.”’ 

Perhaps the most serious aspect of all is absence of suitable 
education and training in scientific management, and the failure 
to develop among industrial engineers and managers what may 
be called transferable professional ability, reflecting command 
of a technique of approach to the discovery and development 
of a scheme of management for any situation wherever it may 
be found. While there are many educational institutions which 
offer training for business life, and some of them offer one or 
two courses with a management label, none of them teaches 
scientific management with the requisite perspective. Either 
consideration of scientific management is one element in a 
liberal course without technical substance; or if it be given a 
place in a technical course, attention is concentrated on mecha- 
nisms such as motion-and-time study. Scientific management is 
really taught only when the scope embraces principles, philoso- 
phy, and the pertinent mental revolution; and when every 
phase of the technique of fact finding, development of standards, 
and making the indicated control arrangements is included in 
rational weighted relationship. To promote perspective 
scientific management should be taught in one comprehensive 
course covering production, marketing, top administration, 
and employer-employee relations. One of scientific manage- 
ment's principal tasks is to give meaning to all the specialized 
instruction. Limited time and overspecialization at present 
make the instruction fragmentary and ineffective. 

In the United States, the significance of scientific management 
is beyond the range of interest of organizations of commerce 
and industry. To be sure, there are management societies, but 
these are associations of individuals rather than of entire in- 
dustries or of all industry; and, although they make much use 
of the term “‘scientific management,’’ they give too |ittle 
attention to its substance. No association of manufacturers 
has a unit for promotion of scientific management or for guid- 
ance of its members in their attempts to develop it, which is 
in contrast to the example set by the Sveriges Industrieférbund 


of Sweden. 


SCIENTIFIC MANAGEMENT NOT NATIONAL 


Although, because of a unique combination of circumstances, 
scientific management originated in the United States, t!¢ in 
stitution itself does not recognize nationality. It may find 
manifestation wherever organized activities of any nature are 
conducted, and wherever there is the motivation and intelli- 
gence required for its development. It is not at all impro >able 
that in the future we shall see the highest developm:at of 
scientific management in other countries and in smaller “oun 
tries than the United States. The devastating influence »f the 
recent war on the economies of many countries provides t!\» Mo 
tivation; in them the necessity for intensive organization for 
recovery through most effective and economical utilization 
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of human and physical energies is paramount. They are pos- 
sessed of unexcelled intelligence. This combination of neces- 
sity, intelligence, and the availability of a proved and adapta- 
ble technique establishes the probability. 


THE HORIZON OF SCIENTIFIC MANAGEMENT 


Scientific management, in essence a great social force, had 
modest beginnings more than half a century ago as a technique 
of conserving human and material energies at the isolated work- 
place. Its influence progressively spread to the shop, the en- 
tire production department, the entire enterprise, and to the 
multiplant enterprise. It was conceived as a technique of 
reducing waste, increasing productivity, and not only permit- 
ting but, so great is its dependence on goodwill and co-opera- 
tion, requiring an equitable sharing of the increased produc- 
tivity. It is a technique which may be employed in increasing 
and effecting equitable utilization of the human and material 
resources of an entire nation, but that calls for the same spirit 
of co-operation and goodwill on the national scale as is re- 
quired in the workshop and the unit plant. It is a technique 
which may be employed in increasing and effecting equitable 
utilization of the human and materials resources of an entire 


world. That requires on a still larger scale, the same spirit of 


co-operation and good will as is required on the national scale. 


We have but to lift our sights and explore the new horizon 
with nobler perspective. Never can .the need for scientific 
management be more urgent than in a world torn to chaos by 
global war. Never can the way be more open for achievement 
than now, when habits and institutions and ideals and econ- 
omics have been shattered, and we set ourselves to the great 
task of assembling the parts, revaluing them, rearranging 
them, and building a new world that affords life, liberty, as- 
sured livelihood, and the pursuit of true happiness, commonly 
shared, the world over (15). 
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NEW organization has been set up by Britain's Govern- 
ment to carry out scientific research iii mechanical en- 
gineering to meet, and anticipate, the needs of industry 

and of Government departments. 

A committee, appointed some time ago by the Government's 
Department of Scientific and Industrial Research to investigate 
the essential needs for research in this field and to examine the 
research facilities available, reported that, allowing for the 
considerable amount of research already in progress in Govern- 
ment establishments, at universities, at some of the Industrial 
Research Associations’ establishments, and in the research de- 
partments of the larger firms, there still remain considerable 
gaps in research, such as those existing in research in hydraulic 
machinery, in heat-transfer and heat-exchange problems and 
apparatus, in applied thermodynamics, and in kinematics and 
mechanisms. 

In addition to these gaps and, perhaps, even more important, 
the Committee emphasized the need for much more extensive 
research on the more fundamental and generic problems of engi- 
neering science, on which mechanical engineering practice of 
the future very largely depends. 

The Government has therefore appointed a Mechanical En- 
gineering Research Board, under the chairmanship of Dr. H. L. 
Guy,' member and secretary of the Institution of Civil Engi- 
neers, member of The Institution of Mechanical Engineers, and 
fellow of the Royal Society, who was also chairman of the 
committee which investigated the position. The terms of ref- 
erence of this Board are: (1) To advise generally on the re- 
search to be undertaken by the Mechanical Engineering Re- 
search Organization; (2) to submit annually programs of 
research and to advise on the conduct of approved investiga- 
tions; (3) to submit annual reports. 


NEW ESTABLISHMENT TO BE BUILT 


As with all other research organizations of the Department 
of Scientific and Industrial Research, the members of the Board 
are selected from among eminent scientists and technicians and 
from industrialists in the field of mechanical engineering. Be- 
cause of the need for a close relationship with electrical and 
civil engineering, there is also a representative from each of 
these interests on the Board. The other interested Government 
departments are represented by assessors. Dr. G. A. Hankins, 
M.1.C.E., M.I.Mech.E., superintendent of Britain’s National 
Physical Laboratory, has been appointed director of Mechanical 
Engineering Research. With the help of the Board and its 
committees he is busy planning the program of research and 
the design of the laboratories. 

As soon as building conditions permit, a new establishment 
will be erected to provide a convenient center for experimental 
work. Groups of research workers will be organized in each of 
the main branches and the necessary equipment, some’of it on a 
large scale, will be designed and installed. 

The subjects in which research will be carried out can be 


1 Dr. Guy is a Fellow of The American Society of Mechanical 
Engineers.—Editor. 
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summarized as follows, and committees to advise the Board on 
various aspects of the work are being set up and have, in some 
cases, already met: 

(1) The expansion of research already in progress on the 
basic properties of materials at high and low temperatures and 
their application to design problems. The work at high tem- 
peratures is of the greatest importance in increasing the effi- 
ciency of heat engines of all kinds; the work at low tempera- 
tures has direct applications in the design of refrigerating 
machinery. 

(2) General development and applications of elastic theory 
to mechanical-engineering design; also the building up of a 
research team fully competent and properly equipped to tackle 
the numerous vibration problems which arise in modern me- 
chanical engineering. 

(3) Detailed study and application of fundamental knowl 
edge of fluid mechanics to mechanical-engineering problems; 
steam turbines, and boilers, and hydraulic machinery of all 
kinds are particular examples. 

(4) A fuller understanding of the behavior of lubricants, 
both mathematically and physically, not only in journal bear- 
ings, but in oscillating motions and in gears; and, in co-opera- 
tion with chemical research, the development of improved 
lubricants. 

(5) The basic science of kinematics and mechanisms, which 
is fundamental to the design of machine tools and production 
machinery of all kinds. This work has been neglected in 
Britain but the new organization will remedy this. Engineer- 
ing metrology and accurate measurement is of very great im- 
portance in many branches of engineering and requires further 
development; an important example is the measurement and 
assessment of surface finish of machined parts. 

(6) The manipulation of engineering materials and the pro- 
duction of various components by pressing and shaping is still 
based almost entirely on practical experience; the basic me- 
chanics of this subject must be developed. Similarly a vast 
store of practical knowledge exists on the machining, shearing, 
and cutting of engineering materials but the basic mechanics or 
physics of these operations is still largely unknown. 

(7) Problems in heat transfer are common to almost every 
branch of mechanical engineering and much further investiga 
tion is required both in the basic science and in the application 
of existing knowledge to detailed design. Knowledge of 
thermodynamic properties of working fluids in heat engines 
and refrigerating machinery over a much wider range of tem 
perature and pressure than is at present available is highly 
necessary for future progress. 

Eventually some £250,000 to £350,000 ($1,000,000 to $1,400, 
000) will be spent annually, although it is unlikely that this 
figure can be reached for some years because of the difficulties 
obtaining staff and buildings. This money will be provided by 
the Government. In the interim, before laboratories are built, 
the fullest use will be made of existing facilities, particularly 
those at the National Physical Laboratory and in the mechaal- 
cal-engineering faculties of the universities. Close contact will 

(Continued on page 906) 















































HEAT-PUMP SYSTEM 
Using WATER STORAGE 


Description and Performance of a Heat-Pump Air-Conditioning System 
for an Industrial-Control Building 
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HIS paper describes the operation and performance of a 

heat-pump system employing water storage and using air 

as the heat source. The thermodynamic principles of 
the heat pump, together with a discussion of the advantages 
and disadvantages of various heat sources and possible operating 
cycles, have been purposely omitted by the authors since it 
was felt that this phase of the subject has been adequately 
treated elsewhere. 

The use of storage for supplementing daily output to meet 
peak demand has long been used in the commercial refrigeration 
and electric-heating field. However, the use of storage in the 
comfort-air-conditioning field has only been employed to a 
very limited extent. This is somewhat surprising since air- 
conditioning equipment, without storage, has less than 50 per 
cent average operating time because of the wide fluctuation in 
climatic conditions. 

An electric load such as summer air conditioning, having a 
high demand factor and a low power consumption per unit of 
capacity, does not favor a low electrical-energy cost. This is 
particularly true if the added load makes no improvement in 
the system load characteristic. Generally, commercial summer 
air conditioning, as well as residential] heating and cooling, 
have been observed to have closely the same shape as customers’ 
other electrical loads, resulting in an additive load coming 
directly on system peaks. Also, it has been noticed that the 
summer air-conditioning load is one of the contributing factors 
for the shifting of the annual peak from winter to summer on 
a number of the utilities’ systems. 

Storage offers a practical method of making the air-condition- 
ing load more attractive to the utility and more economical to 
the customer because not only is it possible to reduce the magni- 
tude of the maximum load by using equipment of smaller capac- 
ity operating for longer periods, but the time of occurrence 
can also be controlled. In this way the air-conditioning load 
may be shaped over a 24-hr period in such a manner that, when 
combined with lighting, electric ranges, electric hot-water 
heaters, and other commercial and residential loads, the total 
maximum demand for all requirements is materially reduced. 
In fact, in many cases it may be found possible to suitably size 
and arrange the storage during both the heating and cooling 
cycle so as to require comparatively little in the way of addi- 
tional power facilities for the air-conditioning load. 

Storage can be used with almost any type of heating and cool- 
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ing systems, but it appears to be particularly adapted to a heat- 
pump system using air as the heat source. The chief disadvan- 
tages of air as the heat source are: (1) As the outdoor-air tem- 
perature drops, the heating demand of the structure increases, 
and the output of the heat-pump equipment decreases; (2) as 
the outdoor temperaturefalls below 32 F, frosting of theheat-ab- 
sorbing coil is a possibility. Storage seems to be an ideal com- 
bination with an air system, because during the heating cycle 
and cooling cycle it is possible to store hot or cold water during 
mild weather for use when extreme temperatures are being ex- 
perienced. Also, with this type of system, defrosting can be 
simultaneous with the heating of the conditioned space. Since 
the storage tank can be charged in mild weather for use as a 
booster during extremely cold or warm days, it is possible to 
size the compressor and other equipment to have an output sub- 
stantially less than that required for extremely low or high 
outdoor temperatures. This possibility not only allows use of 
a smaller compressor and other refrigeration equipment 
to satisfy the conditioner space year round, but also re- 
sults in a higher coefficient of performance, since charging 
the tank can take place when outdoor temperatures are most 
favorable. 

A description of the heat-pump system in the control build- 
ing of the Tidd Plant of The Ohio Power Company at Brilliant, 
Ohio, should be of interest because air is the heat source, water 
storage is employed, and the system is located in a section of the 
country which experiences wide fluctuations in outdoor tem- 
peratures. 

DETAILS OF BUILDING 


The control building of the Tidd Plant, erected in 1946, has 
one story with a partial basement. The structure is 82 ft long 
x §2 ft wide X 12.2 ft average height, with a total volume to 
to be conditioned of 52,000 cu ft. 

The construction consists of reinforced-concrete foundations 
and floor with precast-concrete plank roof supported on steel 
beams, which rest in the masonry walls. The roof is insulated 
with 2-in-thick rigid insulation set in pitch on the outside of 
the roof deck which in turn is covered with a twenty-year tar- 
and-gravel roof. 

The walls consist of 8 in. of brick with 4 in. of glazed tile 
on the interior. The ceilings are furred and plastered and the 
floors are covered with asphalt-tile flooring. 

Fig. 1 is a west view of the contro! building showing the 
main entrance. Fig. 2 is an isometric view of the heat pump 
located in the partial basement. The outdoor air coil, fan, and 
enclosure are in the foreground, the compressor, conditioner 
unit, and supply duct are in the background to the right; the 
filter, storage tank, and circulating pump are to the left. 
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FIG. 2 ISOMETRIC VIEW OF HEAT PUMP 






CAPACITY REQUIREMENTS 





Climatological data, giving the daily minimum and maximum 
temperatures, are published by the United States Department of 
Commerce Weather Bureau for most regions of the United 
States. These data were studied for the past several years for 
Steubenville, Ohio (closest weather station to Brilliant, Ohio), 
to determine the probable minimum and maximum tempera- 
tures which would be encountered during the heating and cool- 
ing seasons at Brilliant. From these data, the 1942-1943 
season was selected and plotted in the form shown in Fig. 3. 
Using Fig. 3, the heating season is represented by the period 
from October 1 to May 1, and the cooling season by May 1 to 
October 1. The heat-loss calculations for the structure were 
based on an outdoor temperature of 0 F and an indoor tempera- 
ture of 70 F, and the heat-gain calculations on outdoor tem- 
peratures of 92 F dry bulb and 72 F wet bulb, and indoor 
temperatures of 78 FDBand65F WB. Using these design tem- 
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peratures, the heat loss was calculated to be 200,000 Bru per hr 
and the heat gain 164,850 Bru per hr. The breakdown of these 
totals is given in Table 1. 













HEAT LOSS CALCULATION 


Heat loss, 
Btu per hr 
70 F DB inside 
o F DB outside 


HEAT GAIN - 





TABLE 1 





Heat gain, 

Bru per hr 
78 F DB and 65 F WB inside 
gz F DB and 72 F WB outside 


Sensible heat: 


Conduction and solar radiation 78654 16870 
Lights. 72.00 
Ventilation air 22800 3130 
People goo 

Latent heat: 
Ventilation air 1 4000 
People. 12.96 


Tetal..... 164850 2.0000 
Based on the temperature given in Fig. 3, + 22.3 F was 
chosen as the equipment design temperature during the heating 
cycle and 92 F DB with a corresponding 72 F WB for the cool- 
ing cycle. It can be noticed from Fig. 3, there is a possibility 
that the average daily dry-bulb temperature will drop below 
the equipment design temperature of 22.3 F on a portion of 22 
days during the heating season. Of this total, 6 days are 20F 
or above, 7 between 17 and 20 F, and the remaining 9 days be- 
tween 3'/,and 15 F. During the cooling cycle, referring to Fig. 
3, the daily average dry-bulb temperature does not excec/ the 
92 F selected equipment design temperature in the particular 
year chosen; consequently, if the equipment satisfies the heating 
requirement there will be no particular problem during the cool- 
ing cycle. 


A storage tank, plus an auxiliary electric heater, are incor 
porated in the heat-pump system to furnish the additiona heat 
required for the structure on the days having an average daily 


temperature below 22.3 F. 


WATER-STORAGE TANK 


A study of Fig. 3, shows that the daily average temp« 
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of 15 F, experienced on December 14, and the temperature of 
14'/, and 8'/2 F, experienced on December 20 and 21, respec- 
tively, are preceded by several days of daily average tempera- 
tures above 22.3 F. Likewise, the 14'/2 F experienced on March 
3 and 14 F on March 4, are preceded by several warmer days to 
permit charging the tank sufficiently to take care of the added 
heat requirement of the structure above that supplied by the 
heat-pump equipment. However, the 12 F on February 14, the 
3' » Fon February 15, and the 8'/2 F on February 16 do not al- 
low any time for the charging of the tank. Consequently, the 
storage tank, plus the auxiliary heater, must be of sufficient 
size and capacity to furnish the additional heat required during 


this 3-day period. If this period is satisfied, the additional 
heat required for any of the other periods mentioned, can easily 
be met 

r. 4 shows the heat loss of the structure and the heating 
capacity of the heat-pump equipment at various outdoor tem- 
peracures. It can be noticed that the heat-pump balances the 
heat loss at outdoor temperature of 22.3 F, selected from a study 


g. 3. Below this temperature of 22.3 F, the heat-pump 
equipment has insufficient capacity to meet the heating re- 
quirements, and above this point the heat pump is capable of 


supplying considerable excess capacity. The purpose of the 
storage tank, during the heating cycle, is to furnish the heat re- 
quirements during those days when the capacity of the heat 
pt is insufficient. The storage tank is charged with warm 
Ww by the heat-pump equipment curing the periods when ex- 
cc pacity exists over and above that required for heating the 
structure. 

heat-pump output and the structure heat loss, on the 
tl lays chosen as a basis for the storage tank, can be obtained 


from Fig. 4 and tabulated in the form given by Table 2. 
Heating for a 24-hr period would require a total of 24 X 
236,000 = 5,660,000 Btu additional heating capacity. In obtain- 
ing this figure, the storage and thermal flywheel action of the 
structure was not considered nor was the internal heat gain, 
including lights, people, and sun effect, taken into account. 
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FIG. 4 HEAT LOSS OF STRUCTURE AND HEATING CAPACITY OF HEAT- 
PUMP EQUIPMENT 
TABLE 2 HEAT-PUMP OUTPUT AND STRUCTURE HEAT LOSS 
ON THREE LOW-TEMPERATURE DAYS 
Additional 
Daily avg Structure Capacity capacity 
temp, heat loss, heat pump, required, 
Date deg F Btu per hr Btu perhr  Beu per hr 
Fen. 14, 43..... 12 165000 107000 58000 
Se ae eee 31/2 190000 87000 103000 
Pep. 26, “43... 81/2 175000 100000 75000 
: ESA eee corer ery § 30000 2.94000 236000 


Also the quantity of ventilation air, used in the heat-loss calcu- 
lation, is approximately twice what would be obtained by 
natural infiltration and probably could be considerably reduced 
during the extremely cold days without ill effect. If the venti- 
lation air is reduced 50 per cent, it would reduce the additional 
heating capacity required by 2,000,000 Btu. The extent to 


which the storage and thermal flywheel effect of the structure 
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and the internal-heat gain will influence the estimated addi- 
tional heat required is a matter of individual judgment. Based 
on our experience with similar installations, the heat re- 
quired at the extreme temperature will be considerably below 
that indicated by the conventional heat-loss-calculation 
method. Just how much or how little depends on a number 
of factors, such as size, type of construction, usage, size and 
type of windows, amount of insulation used, etc. Taking all 
these factors into consideration and keeping in mind that the 
occurrence of three similar days of extreme temperatures is very 
infrequent, a 384-cu ft storage tank was selected which will 
supply 1,920,000 Bru additional heating based upon an 80 F 
temperature range. The controls are so adjusted that the heat 
pump will raise the water to 120 F, and a 15-kw electric-resist- 
ance heater will raise the temperature from 120 to 160 F or 180 
F as required. 


DESCRIPTION OF SYSTEM 


The conditioned air is distributed to the several zones of the 
building by means of galvanized-iron ducts. The air is returned 
through grilles, located in the outside walis near the floor 
(usually underneath the windows), which connect to a hori- 
zontal duct below the floor by means of wall chases. 

A blow-through type conditioner unit is employed. In this 
design, the conditioner fan delivers the outside-recirculated air 
mixture through the filters, then over the conditioner coil, or 
through the by-pass into one of two plenums. The zone thermo- 
stats, by controlling the operation of the two dampers located 
in the plenums, regulate the temperature of the supply air. 

The unit used to absorb the heat from the outdoor air con- 
sists of a coil, fan, ai.d housing. During the heating cycle, the 
air is taken in from the outside, over the coil where heat is 
given up to the refrigerant, then discharged by the fan back to 
the outside. During the cooling cycle, or during the defrosting 
cycle, the outdoor coil is used as an air-cooled condenser. 


REFRIGERANT AND WATER PIPING 


Fig. 5 is a schematic diagram of the refrigerant and water 
piping of the heat-pump system using water storage. During 
the heating cycle, valves 1, 2, 3, and 4 are opened and 5, 6, 7, 
and 8 areclosed. Compressed refrigerant gas passes through the 
refrigerant-water heat exchanger to the coils of the condenser- 
cooler where it is condensed, giving up the latent heat of con- 
densatioa to the circulating water. The condensed refrigerant 
passes on to the liquid receiver, then through the heat ex- 
changer, expansion valve, and outdoor coil, where heat is ab- 
sorbed from the outdoor air. From the outdoor coil, the re- 
frigerant goes through the liquid-gas heat exchanger and then 
returns to the compressor. 
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FIG. 5 SCHEMATIC DIAGRAM OF REFRIGERANT AND 
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During the cooling cycle, valves 1, 2, 3, and 4 are closed and 
valves 5, 6, 7, and 8 are opened. Compressed refrigerant gas 
passes through the refrigerant-water heat exchanger to the 
outdoor-air coil, where it is condensed, giving up its latent heat 
of condensation to the outdoor air. The condensed refrigerant 
passes on to the liquid receiver, the heatexchanger,then through 
the expansion valve to the coil of the condenser cooler where the 
heat of vaporization is absorbed from the circulating water 
From the condenser cooler, the refrigerant gas goes through 
the liquid-gas heat exchanger and then returns to the com- 
pressor. 

During the defrosting cycle, the path of the refrigerant is the 
same as the cooling cycle, going first to the outdoor-air coil, 
then on to the liquid receiver and heat exchanger, through the 
expansion valve to the condenser cooler, then back to the com 
pressor. The high temperature - high pressure refrigerant gas 
from the compressor passes through a heat exchanger in going 
to the condenser cooler during the heating cycle, or to the 
outdoor coil during the cooling cycle. This heat exchanger is 
in the domestic hot-water circuit. In this manner the refriger- 
ant gas is used to heat the water used for domestic purposes in 
the building. 

Circulation of the water by the pump from the condenser 
cooler and/or storage tank, through the conditioner coil in a 
closed circuit, is the same during the heating, cooling, and de- 
frosting cycles. The only difference is that, during the heating 
cycle, hot water is circulated, and, during the cooling cycle 
cold water is circulated. 

The electric-control diagram for the operation of the heat 
pump system is shown in Fig. 6. After manual switch No. 1 is 
closed, starting the conditioner supply fan, the system is com- 
pletely automatic year round. 

HEATING—DAY CYCLE 

When the outdoor-recirculated air temperatures drop below 
the setting of ductstat S-1, the system is positioned to the heat- 
ing cycle by opening valves V-1, 2, 3, and 4, and by energizing 
relay coil and closing contacts R-4. The closing of contacts 
R-4 operates the water-circulating pump and allows immersion- 
stat S-2, located in the discharge of the condenser cooler, to 
control the supply of the hot water for the conditioner coil by 
operating the compressor motor and the 5-hp outdoor-air fan 
motor. 

Immersionstat S-3, set approximately 3 deg F lower than S-2, 
controls the operation of 3-way valve V-9 to allow the use of 
the higher-temperature water from the storage tank when the 
refrigerating compressor is unable to maintain the desired water 
temperature to the conditioner coils. 

The zone heating thermostats T-1, 2, 3, and 4, will control the 
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operation of their respective damper motors. These controllers 
will be in operation on a call for heat by S-1. 

Clock switch No. 1 will control automatically the defrosting 
of the outdoor-air coil. When the outdoor-air temperature is 
lower than the 35 F setting of S-4 and the clock switch contacts 


are closed, the relay coil R-2 will be energized to stop the out- 
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FIG. 6 


r-air fan, close valves V-1, 2, 3, and 4, and open valves V-5, 


7, and 8 


COOLING—DAY CYCLE 

When the outdoor-recirculated air temperature rises above the 
setting of ductstat S-7, the system is positioned to the cooling 
cycle by opening valves V-5, 6, 7, and 8, and by energizing relay 
coi! and closing contacts on R-5. The closing of contacts R-5 
Operates the water-circulating pump and allows immersionstat 
S-8, located in the discharge of the condenser cooler, to control 
the supply of cold water for the air-conditioner coil by operat- 
ing the 15-hp refrigerating compressor motor and the 5-hp out- 
door-air fan motor. 

Immersionstat S-9, set approximately 3 deg F higher than S-8 
controls the operation of 3-way valve V-9 to allow the use of 
lower-temperature water from the storage tank when the re- 
frigerating compressor is unable to maintain the desired water 
temperature to the conditioner coils. 

The zone-cooling thermostats T-6, 7, 8, and 9, will control 
the operation of their respective damper motors. These con- 
trollers will be in operation on a call for cooling from S-7. 

When the outdoor temperature is below the setting of duct- 
star S-15 during the heating cycle, or above the setting of S-14 
during the cooling cycle, the storage tank will be charged with 
warm or cold water under control of 5-5 or S-10. 
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TYPICAL PERFORMANCE DATA FOR TIDD HEAT- 
PUMP SYSTEM®* 


TABLE 3 


Conditioner coil: 
Air circuit: 
nn EPPO eee rere ereae 
Entering temperature, deg F 
Leaving temperature, deg F 
Water circuit: 
Gallons per minute 
Entering temperature, deg F.. 
Leaving temperature, deg F. 
Outdoor coil: 
Air circuit: 
Cubic feet per minute 
Entering temperature, deg F 
Leaving temperature, deg F......... 
Condenser-cooler : 
Water circuit: 
Gallons per minute i 
Entering temperature, deg F.. 
Leaving temperature, deg F 
Electric consumption, kw: 
Compressor motor, 15 hp ue 
Water-circulating-pump motor, °/, hp.. 
Conditioner fan motor, 71/2 hp. 
Outdoor fan motor, 5 hp 
Compressor: 
Head pressure, (98 F) psi 
Suction pressure, (19 F) psi.. 
Refrigerant effect (including liquid subcooling), Bru Pet hr. 
Heat output total, Bru per hr 
Coefficient of performance: 
Using kilowatt input to compressor... 
Using total kilowatt input (except conditioner fan motor)? 
* During heating cycle on 30 F day. 
> Sixty per cent of kw input to water circulating pump included as 
useful work. 


4.02 
2.93 


PERFORMANCE 


Table 3 gives the typical performance data for the heat-pump 
system when operating on the heating cycle at an outdoor tem- 
perature of 30 F. The storage tank was not being used when 
these data were taken. Because of the difficulty of measuring 
the heat supplied to the domestic hot water, this was not segre- 
gated from the heat 
supplied for building 
heating. The data 
given in Table 3 cover 
the first of several per- 
formance tests which 
will be made on this 
heat-pump system to 
determine its perform- 
ance under various op- 
eratingconditions,and 
to determine what 
changes can be made 
to improve its operat- 
ing efficiency. 

The data in Table 3 
were used, together 
with manufacturer's 
compressor and coil performance data, to estimate the coef- 
ficient of performance at various outdoor temperatures, as 
given in Fig. 7. It must be kept in mind that this figure repre- 
sents only the estimated coefficient of performance based upon 
one performance test and is subject to revision when additional 
tests are made. Table 3 gives a compressor condensing tem- 
perature of 98 F, which may be used for outdoor temperature of 
30 F and lower. Above 30F outdoor temperature it is believed 
a 90 F condensing temperature will be satisfactory, which will 
raise the coefficient of performance figures given in Fig. 7. 

(Continued on page 921) 
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HE size of an organization and the type of manufacturing 
in which it is engaged are important factors to be con- 

sidered in approaching the problem of the junior execu- 
tive’s place in increasing productivity. The author's experience 
has been with a company engaged in the general metalworking 
industry with a widely diversified line of products—a consider- 
able number of which are made almost on a job-order basis and 
others which are standardized and repetitive, but very few of 
which reach into the field of what might be called mass- 
production operations. We currently employ approximately 
2000 people at one location in Milwaukee and about 800 people 
evenly divided between two plants, at Springfield and Wor- 
cester, Mass. Two of these plants employ union labor, repre- 
sented by locals in the United Steelworkers of America. In the 
other plant no union organization is involved. The two union 
plants do not have any form of compulsory unionism; such as 
maintenance of membership, checkoff, and the like. 

PROBLEMS OF PRODUCTION 

Production in a given manufacturing enterprise is dependent 
upon a great many factors, of which the following are most 
vital: (1) Adequate plant and equipment; (2) modern methods 
and tooling; (3) adequate supplies of raw materials; (4) ade- 
quate manpower with a desire to produce; and (5) the proper 
co-ordination, direction, and management of the first four 
items. This paper will be concerned principally with the last 
two items. 

The responsibilities of the management of a business enter- 
prise are discharged through the various individuals who make 
up what may be called the supervisors’ organization. The 
term ‘‘junior executive’’ is subject to many different interpre- 
tations. For purposes of this paper, the term “‘supervision’’ 
and ‘‘supervisory personnel’’ will be used instead, since they 
describe to better advantage the kind of an individual to which 
reference will be made. These men are junior executives in that 
they carry executive responsibility in their individual func- 
tions and yet they are not at the top level of management. On 
the other hand, they are not necessarily juniors in so far as their 
age distribution is concerned. 

One of the greatest problems in obtaining proper production 
is that of creating the desire throughout an organization to 
produce. Today management is faced with the problem of how 
to get the machinery of production running smoothly and effi- 
ciently. While there are many things which have to be over- 
come in the way of material shortages, equipment shortages, 
and the like, the major problem and the most difficult one to 
solve has to do with the human beings who constitute the most 
important part of our production potential. There probably 
was never a time when so many people apparently have lost 
interest in their work. They seem to have lost pride in their 
performance and no longer have the will to do their best. 
This problem is difficult of solution because it is an intangible 
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one. It is hard to understand, since it is caused by a state of 
mind rather than by any physical or material shortcomings 
It is a problem of character and ethics, and is spiritual in its 
nature rather than technical. 

Management has to solve this problem. Management « 
sists of nothing more than the collective efforts of a supervisory 
group. Therefore, we must face squarely the fact that it is 
longer enough to have our supervisory force adequately trained 
from a technical standpoint and properly instructed so it can 
direct the work and operations of production. It is necessary 
that supervisors become leaders of men. They must be capabl 
of developing confidence in themselves and in their organiza 
tion. They must be able to influence and to correct the think 
ing among the employees so as to create within an organization 
the desire and the will to accomplish its objectives. 

This problem cannot be dropped in the laps of supervisors 
junior executives and allowed to rest there. It is a problem 
which must be faced by all levels of management. It cannot be 
solved by top management and senior executives without the 
complete support and help of all supervisors and junior execu 
tives. Unless we can create from the top management down a 
policy structure and an organization philosophy that are sound, 
we cannot hope to solve our problem. It is absolutely neces- 
sary that we get back to the fundamental principles, and we 
must attempt to do things the right way rather than the ex- 
pedient way. We cannot condone make-work provisions, 
feather-bedding, restrictions in output, and other unsound 
practices without paying the penalty for them. We must build 
character into our business organizations—try to give thema 
personality and a philosophy; and this must be consistently 
and carefully done. Furthermore, it must extend all the way 
down and include everybody who works in our enterprises, To 
do this will require leadership on the part of everyone who ts 
in a supervisory capacity, and we must equip our supervisor) 
force with the knowledge and information necessary to do the 
job. They must be in a position to combat false ideologies 
They must be able to combat the unsound economic thinking 
which is constantly being fed the public. 


QUALIFICATIONS FOR SUPE" VISORS 


The supervisor must have the right atmosphere, the right 


policy structure, and the right training, but above all he has to 
be the right kind of a person with abilicy to do his part of the 
job. Under today’s conditions, this is no easy task. Generally 


speaking, industry is more complex in its operation than | has 
ever been. This in itself makes a supervisor's job a more com 
prehensive one. Probably the most important qualification for 
any supervisor or junior executive to have is the abiliry to 
handle correctly and fairly the people who work unde: his 
supervision. Next in importance is for him to be able to dis- 
charge his own responsibilities so that they meet the req 11f¢- 
ments laid down by those under whose supervision he works 
He must be able to discharge his responsibilities in complet + Co 
operation with the other members of the supervisory orga"'za- 
tion who are on his same level of authority and whose » ork 
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and responsibilities are related to the same general objectives. 
must understand his responsibilities and authority. Finally, 
must have sufficient technical knowledge and know-how 
to supervise and direct properly the work of those under 
his supervision. 

Ir should be pointed out how tremendously important is the 
supervisor's Or executive's responsibi ity in his dealings with 
other individuals, either those who are under his direction, or 
those for whom he works, or his relationship to others on the 
same level as himself. We cannot fail to appreciate and recog- 
nize the importance of the technical abilities of our supervisors 
However, in themselves, these technical abil- 
In the past, too much emphasis has been 
placed upon them rather than upon the human-relations aspects 
which are involved in the problems to be met and solved. Part 
of this is a matter of education, and it is gratifying to note that 


and executives. 
itics are not sufficient 


many of our colleges and secondary schools are beginning to 
study and attack this problem 

Unquestionably, industry and business have been delinquent 
in this respect. We have pleaded with and urged our educa- 
tional institutions to give us more highly trained technical 
men and to include vocational work in their curricula. 

This is salutary in itself; but, in urging these requisites for 
industrial training upon educators, too often we have neglected 
to emphasize that the character-building subjects, the humani 
ties, and the instruction in those things which tend to develop 
high moral standards, sound ethical standards, acceptance of 
responsibilities, and the like, cannot be neglected. It is the 
author's opinion that, if any sacrifice in our educational process 
must be made because of time limitations, it will be far better 
to relax the technical requirements than those of human rela- 
tions and character. Many of the technical requirements of 
his job may be studied under the guidance of industry itself, but 
unless, by the time he leaves college, the individual has de- 
veloped high standards of character, a sense of responsibility, 
the habit of sound moral and economic thinking, it is difficult 
for him to acquire these qualities after he enters into his busi- 
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BASIC POLICY WAGES 


The following is an illustration of what is meant by the im- 
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ce of having a sound basic policy, of having it thor- 
understood, and of having the supervisory force 
| so that it may be administered properly. Today, one 
most controversial and difficult problems with which a 
$ enterprise must contend is the matter of wages. There- 
y given business organization must have a wage policy 
age policy must be sound. It must be followed con- 
y and understood both by junior executives and by 
What is more, there can be only one wage 
within an organization. We cannot have three or four 
olicies and hope to be successful. It is not only im- 
il, but basically wrong, to have different wage policies 
rent departments within the same plant. Hence, it is 
y obvious that each supervisor cannot have his own 
licy. He can influence, and it is important that he help 
te and have a voice in establishing the general wage 
Once this policy is established, then it is the respon- 
of everyone in the supervisory force to carry it out and 
work. 
rder to make a wage policy function successfully, super- 
»t only must believe in it but also understand it; and 
they have to be able to sell it. They have to know its strength 
and its weaknesses. They have to know how to apply it and 
administer it. Now ifan organization is of any size, it will take 
considerable time and a lot of work to educate the supervisory 
Organization in an understanding of this wage policy and in 
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learning how to apply it. Therefore it should be obvious that 
this policy cannot be changed periodically as a matter of ex- 
pediency, because if it is, no one will ever have an opportunity 
to make it work. This, of course, makes it extremely important 
that we develop a sound and workable policy to begin with. 
Then the management of a business must have the courage to 
live by the principles which it lays down. 

Let us assume for a moment that we have a wage policy which 
is based upon compensation to the individual in accordance 
with merit, ability, and production. Along comes a crisis with 
a labor union which demands a wage structure based upon 
seniority. It may be expedient to compromise our principles 
and our policies, but if we do we must recognize that we are 
weakening our own position in the eyes of our supervisory per- 
sonnel and in the eyes of our workmen, because our wage struc- 
ture based upon merit and performance is either right or wrong 
as it stands. If it is right, let us stay with it. If it is wrong, we 
should change it. 

Top management in its relations with organized union 
groups has not done a very good job in this respect. We have 
accepted as expedient many things which we sincerely know 
are both wrong, and unsound. In doing this, we cannot help 
but lose the respect of junior executives and other supervisory 
personnel because we cannot expect them to be zealous, dili- 
gent, and consistent in their efforts to accomplish objectives if 
we do not demonstrate that we have the courage to follow our 
own convictions and principles. We cannot demand from 
supervisors high productivity and low cost if we are going to 
be so weak as to let the pressure from organized labor cause us 
to agree and condone feather-bedding, work restrictions, special 
privileges to individuals, and other costly practices which we 
know are economically wrong. 

We must recognize that we cannot single out a group of super- 
visors or junior executives and place the problem in their laps 
without putting the whole management house in order. We 
need and should expect great things from the proper kind of 
supervisors and junior executives, but we have to create the 
right environment and the right management structure which 
will permit them to accomplish their job. This point is em- 
phasized simply because it is believed to be one of the elements 
most often overlooked in connection with the problems of 
today. No group of executives or of supervisors within a 
given management structure can be any stronger, any more 
effective, or any more efficient, than the management struc- 
ture itself. 


TRAINING THE SUPERVISORY FORCE 


Again, let us assume that we have in our enterprise an able 
management structure, and that we have an established set of 
principles and policies in which we believe. Next, these prin- 
ciples and policies must be out where everybody can see them. 
We must train our supervision and junior executives in what 
these principles and policies mean. We have to sell them on 
the soundness of these principles and policies, and we have to 
equip them to sell the people under their direction. This is a 
never-ending job. The interpretation and the application of 
our principles and policies as they spread down through an 
organization are difficult to control. 

After many individuals have tried to reach an understanding 
of these matters, which satisfies them, the original intent is 
sometimes hardly recognizable. Therefore we must have some 
means of discussing these policies with our supervisors. Prac- 
tical illustrations must be given as to how these principles can 
be applied. No better method of accomplishing this objective 
is available than the conference-group type of supervisory- 
training program. 

We want our supervisor or junior executive to be a man of in- 
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tegrity and high moral character. This is tremendously im- 
portant and has never had the recognition that it deserves. If 
he is to have the confidence of the people in the organization 
and if he is to assume a place of leadership, strength of character 
is of the utmost importance. 


BENEFITS OF A HIGH PRODUCTION LEVEL 


Nothing is of more benefit to the general well-being of our 
society than high production. Most of us know that, most of 
us believe it, but we have to sell it. We must certainly sell it 
to those people who work in our business enterprises because, 
unless they believe that production is important and accrues to 
their own benefit, we will not get production. Many examples 
might be cited of technical advances which were designed to 
increase productivity but which were counterbalanced by re- 
strictive practices which eliminated or offset the possible bene- 
fits. This is not sound economics. We must know that; we 
have to recognize it; and we have to be sure that our super- 
visory force knows and recognizes it. Then through the 
medium of the supervisors we may be certain that the workmen 
in our plants will know it and recognize it. 

We cannot continue to follow so many false economic 
theories in this country, nor can we continue to permit the de- 
velopment of the idea that management and labor are antago- 
nistic. The interests and objectives of management and labor are 
the same. They are not opposed to each other. It is more 
production per man-hour that raises the standard of living. It 
is not more money for less work. It is not shorter hours and 
more pay. It is not unemployment insurance and old-age pen- 
sions. It is not high wages. It is not government subsidies. 
These things do not, cannot, and will not raise the standard of 
living of the people in this country. The only thing that will 
raise the standard of living is increased productivity. If we 
know this, and if we believe it, then we have the obligation 
and responsibility to see that everybody in our business enter- 
prise knows and understands it. It is only through better 
understanding of this one basic fact that we will overcome the 
state of mind of far too many people which has destroyed their 
desire to produce and to contribute to the production of goods 
and services. All the technological and mechanical improve- 
ments in the world will not solve our problem unless we can 
overcome this hurdle. If we recognize this, then we must be 
sure that our supervisors and junior executives also recognize 
this phase of their jobs in obtaining production. 


THE SUPERVISOR AS A LEADER 


As a leader, the supervisor and junior executive must also 
contribute to the building of character and in strengthening the 
individual's pride in his own work and in his own accomplish- 
ments. His desire to do what he does well must be strengthened. 
People today are subjected to so many demoralizing notions 
and emotional appeals that they are confused. This is liable to 
affect their work and in too many cases has done so. It is one 
of the major factors in the present industrial unrest and strife 
which exist in this country. 

We must also watch the attempts to create a class conscious- 
ness and a class struggle between employers and employees. It 
undermines a man’s moral character to be told constantly that 
he is underprivileged and that someone is taking an unfair ad- 
vantage of him. It undermines character to be told constantly 
that the way for him to improve his own position is to tear 
down somebody else’s position. 

It should be our objective to try and build into our business 
enterprises a philosophy and character which will give them 
personality. We cannot accomplish this objective quickly, but 
we can devote a lot of attention to it and make progress in that 
direction. That is why the junior executive is so important. 
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He is going to be a senior executive long before this job is 
completed. 

We must combat all of the false notions and ideas which are 
so prevalent today. The only way we can do this is to become 
more articulate as individuals. We must sell sound policies and 
principles. We must teach them; we must understand them; 
we must believe in them; and we must live them. 

If industrial relations is one of the most important factors in 
productivity, we must remember that the most important point 
in industrial relations is between each individual and his boss. 
That is the keystone to this whole problem. At any level in 
an industrial enterprise, management is represented to each in- 
dividual through the personality of the man for whom he 
works whether he be president, superintendent, or foreman. 


CORRECTING CURRENT ERRORS 


There are many errors in thinking which must be corrected, 
but some of the basic ones are as follows: (1) We must over- 
come the idea that the way for everybody to gain greater re- 
turns is to produce less. (2) We must not have the erroncous 
idea that the evils existing in our present system of free enter- 
prise are going to be corrected by the imposition and the adop- 
tion of other evil practices. We must not assume the phi- 
losophy that the end justifies the means. (3) We must rid our- 
selves of the notion that the way to peace, happiness, and sta- 
bility in our industrial enterprise is to have a well-meaning 
government assume full responsibility for our security and wel- 
fare. (4) We must recognize that unless we are willing to 
assume responsibility for our own security, our own welfare, 
and our own position, we will have to surrender a great many 
of the freedoms, rights, and privileges which we have learned 
to enjoy in thiscountry. (5) We cannot strengthen the vitality 
of our nation, and we cannot strengthen and improve the char- 
acter of our industrial enterprises, unless we can strengthen 
character within individuals who make up our system. It 
seems so obvious that we cannot hope for any collective 
strength if we continue to demoralize the character of the 


individual. 
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be made with the research associations and with other organi- 
zations in the United Kingdom and with the institutions in the 
United States. Already Prof. A. G. Christie, past-president 
and honorary member of The American Society of Mechanical 
Engineers, when visiting Britain in connection with the Cen- 
tenary Celebrations of The Institution of Mechanical Engineers, 
has discussed problems with some of the people concerned with 
the new organization, and has initiated collaboration between 
the two countries on matters of joint iaterest. 

[On June 4, 1947, Professor Christie met with Dr. Guy, Dr. 
Hankins, and Prof. D. M. Newitt, of the Imperial College, 
South Kensington, to discuss the possibility of active co 
operation between the Mechanical Engineering Research Or- 
ganization and the A.S.M.E. (as represented by its Rescarch 
Committee on Properties of Gases and Gas Mixtures, Dean 
John A. Goff, chairman) in a research program on thermo 
dynamic and nonthermodynamic properties of technically im- 
portant gases. 

The British scientists expressed a keen desire to co-operate to 
the fullest possible extent and hoped that the association be 
tween the two groups could be established at an carly date. 
They suggested that one of the first profitable steps would 
appear to be an agreement on methods of presentation of data, 
and.on units, standards, abbreviations, and the like.—E! ror.] 











PROFIT SHARING 


as an INCENTIVE 


By F. W. WILLEY 


PRESIDENT, WILLEY-WRAY ELECTRIC COMPANY, CINCINNATI, OHIO 


HE over-all history of incentive plans is not very en- 

couraging. There have been many failures and abandon- 

ments. There are of course many outstanding successes. 
There can be no doubt but that the theory is sound. Faults in 
application are accountable for most of the past failures. 


DESIRED OBJECTIVES OF INCENTIVE PLANS 


The successful application of incentives will solve many 
problems of a social and national nature. The work effort of 
all of us must be pleasant. We spend half of our waking hours 
at our jobs. If they are pleasant hours it is likely that the 
other half will take care of themselves. The effort must also be 
profitable. It must provide for normal living costs and a mar- 
gin for saving. The creation of an estate for future security and 
independence lies in the heart of every sound and vigorous 
American. 

A nation of people employed pleasantly and profitably will 
succeed as a nation. Such a result can only come from free 
enterprise of which our country is so staunch a supporter. 
Thus, incentives promote national success and national unity - 
There would be internal harmony and satisfaction. It must not 
be forgotten that wars result from lack of harmony or dissen- 
sion. The successful application of incentives conceivably 
could be an important factor in preventing future wars. 

The religious phase must not be overlooked. True and 
sound incentive plans are merely the application of the prin- 
ciples of brotherhood expounded from our pulpits. Our present 
tendency is to glorify the principles one day a week and scorn 
them the other six days. If they are good principles, we are 
femiss in not using them on week days. If they are not good 
we are wasting our Sundays. 


PRELIMINARY REQUIREMENTS 


The plan must be pure in spirit. Openness, honesty, and fair- 
ness are essential. The plan should be simple and be based 
on sound principles. It must be understood by all partici- 
pants. 

Incentive shares must be proportional to the contribution of 
the individual to the success of the enterprise. Such contribu- 
tion is usually gaged by the pay rate or total earnings. Pay 
fates must be carefully studied to be sure that they are relatively 
Correct. Inequities cause trouble in themselves but are mag- 
nified by incentive payments based upon inequitable pay rates. 
Rate setting requires careful job analysis and individual merit 
tating. No incentive plan will be fully successful unless pay- 
fates are relatively correct. The study should include the entire 
Personnel from president on down. 


FORMS OF INCENTIVES 


One group of incentives consists solely of morale builders. 
ey do not increase the pay check. They are vacations, sick 
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leave, hospital care, life insurance, and pensions. The second 
group of incentives increases the pay check. This group con- 
sists of piecework (individual or group), bonus, profit sharing, 
and coinvestment. Those in the first group have the nature of 
expense to operations. The commitments are repetitive re- 
gardless of profit or loss results. Those in the second class 
depend upon profitable operation. 

Maybe a triple incentive would serve best, each receiving 
certain benefits now, others somewhat later, and the last at the 
end of the road. Any form of benefit paid more frequently than 
quarterly will generally be consumed by the recipient unless he 
is saving-conscious. Quarterly, semiannual, or longer-period 
payments are more likely to be retained for estate building. 


PROFIT SHARING 


Profit sharing is alluring and if properly planned and admin- 
istered forms a high type of incentive. It is really financial par- 
ticipation which increases the dignity of the worker. It gives 
him a stake in the enterprise success. Human effort is the great- 
est factor in success and basically is entitled to adequate re- 
ward. Truly there is a moral right of sharing in the results. 
If, however, such right is acknowledged, human effort must 
also assume responsibility for and share the burden of loss. It is 
a poor rule that doesn’t work both ways. Therefore, this top 
type of incentive should be renamed ‘‘profit and loss sharing."’ 
A player must not quit when the team is losing. That is not 
the American idea of good sportsmanship. 

Fundamentals in Profit and Loss Sharing. It must be recog- 
nized that there are two basic tools in enterprise. The first is 
human effort. It is employed and paid a hire for its use in 
wages and salaries. Capital is required to provide for the use 
of human effort. Capital is the second tool and should be paid 
a fixed hire for its use as an expense to operation. When capital 
is borrowed from a bank, a hire is paid. The same principle 
should apply to the borrowed capital of the investor. 

After the hire is paid for both human effort and invested 
capital, it seems logical to share profits by means of a uniform 
dividend on all dollars earned and all dollars invested. This 
provides a stake in the enterprise for every participant from the 
owner all the way down to the janitor. This encourages the 
much desired team spirit in the enterprise. Note that such a 
plan distributes the benefits according to the contribution of 
each to the operational success. Note also the definiteness of 
the formula. There are no arbitrary decisions by the stock- 
holders or the board of directors. 

The enterprise picture would be perfect if every worker were 
a part owner and every owner were a worker. A worker who 
saves should logically invest his savings. He should want to 
invest where he sees his money at work and has the oppor- 
tunity and responsibility to make it work successfully. This 
suggests some form of coinvestment plan. Coinvestment adds 
a dignity to the worker's position. 

The sense of dignity of the worker is a vital factor in incen- 
tive plans. He must realize that all forms of benefit are taken 
out of enterprise earnings and that he earns his share. The 
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American worker is intelligent and would rather know that he 
earns his benefits than receive a “‘handout"’ from a beneficent 
““boss"’ at Christmas time. 

One frequent cause of failure of profit-sharing plans lies in the 
distribution of the entire profit as it is earned. When a loss 
year occurs there can be no distribution. The shallow thinkers 
then scoff at the plan and lose incentive. A ‘‘dividend reserve’’ 
set aside from lush years for distribution during lean years takes 
the top off prosperity to fill the trough of depression. Such 
dividends are received when they are most needed. 

The Case Study. The foregoing treatment of the subject is 
not the result of idle dreaming. The incentive plan of the 
author's company did not develop along the recommended se- 
quence. The development met the requirements as they pre- 
sented themselves over the past 27 years. 

The End Result. It is frequently advantageous to know the 
end result before studying the process by which it was evolved. 
The subject company is indeed a small institution in an industry 
composed almost exclusively of small units. The invested 
capital is but $75,000. There are only 30 employees. The 1946 
sales amounted to $430,000, of which 60 per cent consisted of 
the sale of manufacturers’ lines of equipment. The remaining 
40 per cent, or $170,000, resulted from service work in the in- 
dustrial electrical-equipment field. There is no separation of 
these two classes of sales in this report of operation. 

It should be stated that there is open competition in all 
phases of operation. The results are not sensational, being 
merely sound, profitable, and pleasant. The basic principles 
of the profit-sharing plan are only common sense. The profit 
runs 10 to 12 per cent of sales, about double the national aver- 
age for similar concerns in the same industry. The owner's 
share of the profit is approximately 30 per cent and is set by a 
definite formula. Probably the outstanding result is the pleas- 
ant relationship based on the over-all team spirit that the 
plan develops. 

Along the way every participant from the owner to the jani- 
tor is sure to get a liberal education in the American free- 
enterprise system. Each is rewarded according to his contribu- 
tion to the enterprise and knows the pattern to be followed to 
increase the contribution and, consequently, the reward. The 
plan is not in any sense a ‘‘handout.’’ Every benefit and every 
increase in benefit must be truly earned. 

The worker turnover is practically nil. There is reward for 
length of service. Though the work is not seasonal, there are 
provisions for stabilized employment and income through years 
of gain or loss. Efficiency is relatively high without any driv- 
ing or policing efforts. 

Certain features of the plan have encouraged saving habits, 
and every participant is building an estate of his own in true 
American fashion. Several participants have been or are in 
position to retire prior to the established 65-year age. This is 
in definite contrast with recent trends of thought of letting the 
Government provide for old age. 


STORY OF THE PLAN 


The company was started as a partnership in 1915. There 
were two employees and $4000 was available for capital. 
Rented space measured 23 ft X 58 ft. Ina year there were four 
more employees who were fellow workers with the partners in 
previous employment. This was a factor in the creation of the 
plan. They were friends who cut loose from sure jobs to cast 
their lot with the partners. 

The sales at that time were purely repair work. Shortly, 
wiring was added, and it increased the sales volume. In 1919 
the wiring crew went on strike in the middle of a one-year con- 
tract. Wiring was dropped completely but the experience put 
another block in the foundation of the plan. 
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Then one day in 1919 a high-power oil-stock salesman « 
vinced a good faithful shopman to part with savings and sone 
World War I bonds in the amount of $300. He was one of the 
former fellow workers in the previous employment. He lost al] 
completely. That was the straw that broke the camel's back. 
That should never happen again to any of our buddies. 


Many participating plans were studied. The majority of 
them had failed. The outlook was discouraging. The reasons 
for failure were examined. A start was made in a field where 
better minds had failed. The resultant plan was put into effect 
in 1920. 

The Plan Development. The first step was to allow employces 
to lend saved money to the partnership on nonnegotiable *’in- 
vestment”’ notes. Interest at 7 per cent was paid in quarterly 
installments. It was further agreed that if the profits to the 
partners exceeded 7 per cent on their investments, the excess 
would be shared with the note holders by a uniform dividend. 
Thus, co-investment and profit sharing were established. 

An outstanding weakness of plans studied was that all profits 
were promptly distributed so that bonuses were impossible dur- 
ing unprofitable years. Therefore it was decided that, when 
the bonus dividend of partners and note holders exceeded 7 per 
cent, one half of the excess would be placed in a reserve for 
bonuses in lean years. The other half was distributed but in 
quarterly installments. This proved very wise. The year 
1920 was very profitable and the reserve permitted a7 per cent 
bonus dividend throughout the three succeeding lean years. 
The late 20's were likewise profitable and the new reserve again 
carried bonus payments for three lean years. This history re- 
peated itself in the early 40's. Two deep depressions had been 
weathered even though there were years without bonuses 

In 1940 another important feature was added. Previously, 
bonus dividends were paid on invested moneys only. That is 


age-old. It was figured that human effort by all was an im- 
portant investment also. The amount of investment of human 
effort was measured by the dollars earned. Thereafter, an in- 
terest of 7 per cent was paid on all invested money as a hire for 


its use. This interest was charged as an expense to the opera- 
tion just as the hire (wages and salaries) for human effort was 
considered an expense. Then any profit remaining was paid 
out in a uniform dividend on every dollar invested and every 
dollar earned. The formula for the reserve fund was retained. 

There remained a temptation for the partners. They set all 
salary and wage rates. Partner salaries could be fabulously in- 
creased in profitable years and thus draw off the cream of the 
profits. An equitable ratio of salaries to wage rates was estab- 
lished and they became geared to one another. This made good 
sense. 

Until 1945 wages were set in the usual haphazard way using 
the minimum that was acceptable to the worker. Studies of job 
evaluation and merit rating were starzed in 1943. It was real- 
ized that profit sharing based upon earnings would be inequita- 
ble if pay rates were inequitable. In reality, the inequity of 
rates was magnified by profit sharing. Current methods of job 
evaluation and merit rating were examined but not emed 
satisfactory. Methods were created according to our ow ideas 
and were put into effect early in 1945. 

Pay-rate studies showed some too low and some too high 
None was cut. Fortunately, this was a period of rate in-reases 
The highs remained pegged and the lows gradually brought t0 
proper levels. By the end of 1946, every rate was on ¢/ic line 
This required 2 years of patient effort. Now every par: ‘cipaat 
is paid according to his contribution to the enterprise ‘5 accu 
rately as determinable within our current understanding. I 
turn the bonus shares are similarly equitable. 

The last step in the development of the plan was ¢ 

(Continued on page 910) 
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Utilizing Small INDUSTRIAL PLANTS 
in Event of NATIONAL EMERGENCY 


By JOHN A. McPHERSON 


CONSULTING ENGINEER, GREENVILLE, S. C. 


HE unification of our defense services is now effected by 
their combination into a Department of Defense. This 
will mean that procurements for the various services can 
be co-ordinated and combined, and general policies of procure- 
ment made assumably more uniform than was possible when 
these functions were entrusted to several independent agencies. 

The author had an opportunity during the late war to ob- 
serve at first hand the production possibilities provided by the 
smaller plants of the country, and the actual help they could 
render when their facilities were properly utilized. Today 
approximately 200,000 small plants exist, of which one half 
could be utilized effectively. The potential production of these 
plants would exceed a thousand new large plants, with atten- 
dant saving in time and expense 

The purpose of this article is to suggest to our defense- 
planning group that a wide use of our small industries be 
studied, and, if found feasible, to develop plans for their im- 
plementation into the production structure in a national 
emergency. 

The following is quoted from a report on “‘Small Industrial 
Plants in War and Peace,"’ made by the author to the Smaller 
War Plants Corporation in 1943, which is fully applicable 
today 

Role of Small Plants in War. The mobilization of small in- 
dustrial plants, for the production of war materials, was due 
to an act of Congress that recognized their vast potential pro- 
duction capacity. Congress recognized that much of this 
capacity was not being utilized and as a consequence many 
smal! plants would die for lack of business while large indus- 
tries were growing beyond the capacity of the man-power re- 
s and the communities in which they were located. 
ilure or lack of foresight and planning on the part of our 
ng services to quickly utilize these existing facilities is 
beyond comprehension. Ample warning of the coming storm 
was given even to the layman and the citizen on the street. 
It was naturally assumed that those branches of the Services had 
carefully compiled, classified, planned, for the use in case of 
f all the productive facilities of the Nation. They stood 
equipped and manned, and could have gone into pro- 
Much production was delayed and 
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on short notice. 
penditures incurred to duplicate facilities that were al- 
n existence. No one questions that great expansion in 
was necessary to produce materials of war but it is 
ble to suppose that had existing facilities in small 
cen utilized, billions in expenditures would not have 
essary and much production obtained sooner if the small 
plant had been used fully in the war program. 

‘Tic total use of these facilities was doubtless responsible 
for pr: duction that enabled Great Britain to carry on during its 
darkes: hours. Their wide variety and distribution made them 
less vv Inerable to attack and in any postwar program of preparation 
and de'ense they should bulk largely in our plans.”’ 

Eve yone hopes there will be no more wars, but past history 
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and present world conditions do not hold forth much promise 
that wars have ceased. It is certain that we cannot escape the 
effects of the next one. Large plants and our great centers of 
industry will be prime targets. Thousands of small scattered 
plants will be difficult to destroy and may provide the produc- 
tion necessary for survival. 

The necessity of marshaling America’s productive facilities, 
and of planning for their integration and use in times of na- 
tional emergency seems so obvious that everyone would suppose 
some such provisions have always existed. Our national de- 
fense agencies have made surveys of many plants but it is doubt- 
ful if the information collected has ever been co-ordinated in a 
manner to be of any real value in our war efforts. The author 
admires the military and fighting efficiency of our armed 
services; they are the best in the world. However, they are 
not, in his opinion, production experts, as the very nature of 
these organizations precludes this possibility. 

Modern war depends on production, and the sidewiththe great- 
est productive capacity will always be victorious if it is effec- 
tively utilized. The problem is how to obtain maximum pro- 
duction in the shortest possible time when emergencies occur. 
As production is a plant and manufacturing function, it should 
first come from the existing plant facilities, supplemented by 
new and special facilities where necessary. This sounds very 
simple, and in theory it is, but putting it into effect is bafflingly 
complex and difficult. While modern war requires almost 
everything that can be produced, it especially needs the co- 
ordinated brain and business resources to accomplish maximum 
production in the shortest possible time. 

The nation’s engineering societies can quickly supply in 
classified form the range of engineering talent available. The 
construction organizations can do likewise. The basic indus- 
tries, such as metals, chemicals, and textiles, can quickly be 
geared to war production. But one vast element of production 
resources has been generally neglected, or used only to a minor 
extent. This includes the facilities of the many thousands of 
small plants which exist in America. The effective mobiliza- 
tion and use of this group is particularly vital, if America is 
ever forced to fight another war. Should another war occur, it 
will have to be done if we are to survive. 


HOW CAN SMALL-PLANT RESOURCES BE USED? 


Can America's vast small-plant resources be effectively used? 
The answer has been given already, but this does not mean that 
many great industrial expansions would not be required also. 
Highly specialized products require specialized plants for their 
fabrication and assembly. Millions of parts are required in the 
production processes. It is here that small plants can perform 
a major function if their resources are utilized. 

As the late war progressed and neared its termination, thou- 
sands of small plants were producing a myriad of vital parts 
for the war machine, but it took nearly two years of valuable 
time to reach that lead. Is this time lag necessary? Cannot 


909 








908 


American worker is intelligent and would rather know that he 
earns his benefits than receive a ‘‘handout"’ from a beneficent 
‘“‘boss"’ at Christmas time. 

One frequent cause of failure of profit-sharing plans lies in the 
distribution of the entire profit as it is earned. When a loss 
year occurs there can be no distribution. The shallow thinkers 
then scoff at the plan and lose incentive. A ‘dividend reserve’’ 
set aside from lush years for distribution during lean years takes 
the top off prosperity to fill the trough of depression. Such 
dividends are received when they are most needed. 

The Case Study. The foregoing treatment of the subject is 
not the result of idle dreaming. The incentive plan of the 
author's company did not develop along the recommended se- 
quence. The development met the requirements as they pre- 
sented themselves over the past 27 years. 

The End Result. It is frequently advantageous to know the 
end result before studying the process by which it was evolved. 
The subject company is indeed a small institution in an industry 
composed almost exclusively of small units. The invested 
capital is but $75,000. There are only 30 employees. The 1946 
sales amounted to $430,000, of which 60 per cent consisted of 
the sale of manufacturers’ lines of equipment. The remaining 
40 per cent, or $170,000, resulted from service work in the in- 
dustrial electrical-equipment field. There is no separation of 
these two classes of sales in this report of operation. 

It should be stated that there is open competition in all 
phases of operation. The results are not sensational, being 
merely sound, profitable, and pleasant. The basic principles 
of the profit-sharing plan are only common sense. The profit 
runs 10 to 12 per cent of sales, about double the national aver- 
age for similar concerns in the same industry. The owner's 
share of the profit is approximately 30 per cent and is set by a 
definite formula. Probably the outstanding result is the pleas- 
ant relationship based on the over-all team spirit that the 
plan develops. 

Along the way every participant from the owner to the jani- 
tor is sure to get a liberal education in the American free- 
enterprise system. Each is rewarded according to his contribu- 
tion to the enterprise and knows the pattern to be followed to 
increase the contribution and, consequently, the reward. The 
plan is not in any sense a “‘handout.’’ Every benefit and every 
increase in benefit must be truly earned. 

The worker turnover is practically nil. There is reward for 
length of service. Though the work is not seasonal, there are 
provisions for stabilized employment and income through years 
of gain or loss. Efficiency is relatively high without any driv- 
ing or policing efforts. 

Certain features of the plan have encouraged saving habits, 
and every participant is building an estate of his own in true 
American fashion. Several participants have been or are in 
position to retire prior to the established 65-year age. This is 
in definite contrast with recent trends of thought of letting the 
Government provide for old age. 


STORY OF THE PLAN 


The company was started as a partnership in 1915. There 
were two employees and $4000 was available for capital. 
Rented space measured 23 ft X 58 ft. Ina year there were four 
more employees who were fellow workers with the partners in 
previous employment. This was a factor in the creation of the 
plan. They were friends who cut loose from sure jobs to cast 
their lot with the partners. 

The sales at that time were purely repair work. Shortly, 
wiring was added, and it increased the sales volume. In 1919 
the wiring crew went on strike in the middle of a one-year con- 
tract. Wiring was dropped completely but the experience put 
another block in the foundation of the plan. 
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Then one day in 1919 a high-power oil-stock salesman c 
vinced a good faithful shopman to part with savings and some 
World War I bonds in the amount of $300. He was one of the 
former fellow workers in the previous employment. He lost all 
completely. That was the straw that broke the camel's back. 
That should never happen again to any of our buddies. 

Many participating plans were studied. The majority of 
them had failed. The outlook was discouraging. The reasons 
for failure were examined. A start was made in a field where 
better minds had failed. The resultant plan was put into effect 
in 1920. 

The Plan Development. The first step was to allow employces 
to lend saved money to the partnership on nonnegotiable *'in- 
vestment”’ notes. Interest at 7 per cent was paid in quarterly 
installments. It was further agreed that if the profits to the 
partners exceeded 7 per cent on their investments, the excess 
would be shared with the note holders by a uniform dividend 
Thus, co-investment and profit sharing were established. 

An outstanding weakness of plans studied was that all profits 
were promptly distributed so that bonuses were impossible dur- 
ing unprofitable years. Therefore it was decided that, when 
the bonus dividend of partners and note holders exceeded 7 per 
cent, one half of the excess would be placed in a reserve for 
bonuses in lean years. The other half was distributed but in 
quarterly installments. This proved very wise. The year 
1920 was very profitable and the reserve permitted a 7 per cent 
bonus dividend throughout the three succeeding lean years. 
The late 20's were likewise profitable and the new reserve again 
carried bonus payments for three lean years. This history re- 
peated itself in the early 40's. Two deep depressions had been 
weathered even though there were years without bonuses 

In 1940 another important feature was added. Previously, 
bonus dividends were paid on invested moneys only. That is 
age-old. It was figured that human effort by all was an im 
portant investment also. The amount of investment of human 
effort was measured by the dollars earned. Thereafter, an in- 
terest of 7 per cent was paid on all invested money as a hire for 
its use. This interest was charged as an expense to the opera- 
tion just as the hire (wages and salaries) for human effort was 
considered an expense. Then any profit remaining was paid 
out in a uniform dividend on every dollar invested and every 
dollar earned. The formula for the reserve fund was retained. 

There remained a temptation for the partners. They set all 
salary and wage rates. Partner salaries could be fabulously in- 
creased in profitable years and thus draw off the cream of the 
profits. An cquitable ratio of salaries to wage rates was estab- 
lished and they became geared to one another. This made good 
sense. 

Until 1945 wes were set in the usual haphazard way using 
the minimum thax was acceptable to the worker. Studies of job 
evaluation and merit rating were starzed in 1943. It was real- 
ized that profit sharing based upon earnings would be incquita- 
ble if pay rates were inequitable. In reality, the inequity of 
rates was magnified by profit sharing. Current methods of job 
evaluation and merit rating were examined but not ‘cemed 
satisfactory. Methods were created according to our ow ideas 
and were put into effect early in 1945. 

Pay-rate studies showed some too low and some tov high. 
None was cut. Fortunately, this was a period of rate increases. 
The highs remained pegged and the lows gradually brought 0 
proper levels. By the end of 1946, every rate was on ¢/ic line. 
This required 2 years of patient effort. Now every par: ‘cipant 
is paid according to his contribution to the enterprise ‘s acc 
rately as determinable within our current understanding. 1 
turn the bonus shares are similarly equitable. 

The last step in the development of the plan was ¢ 
(Continued on page 910) 
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Utilizing Small INDUSTRIAL PLANTS 
in Event of NATIONAL EMERGENCY 


By JOHN A. McPHERSON 


CONSULTING ENGINEER, GREENVILLE, S. C, 


HE unification of our defense services is now effected by 
their combination into a Department of Defense. This 
will mean that procurements for the various services can 
be co-ordinated and combined, and general policies of procure- 
ment made assumably more uniform than was possible when 
these functions were entrusted to several independent agencies. 

The author had an opportunity during the late war to ob- 
serve at first hand the production possibilities provided by the 
smaller plants of the country, and the actual help they could 
render when their facilities were properly utilized. Today 
approximately 200,000 small plants exist, of which one half 
could be utilized effectively. The potential production of these 
plants would exceed a thousand new large plants, with atten- 
dant saving in time and expense. 

The purpose of this article is to suggest to our defense- 
planning group that a wide use of our small industries be 
studied, and, if found feasible, to develop plans for their im- 
plementation into the production structure in a national 
emergency. 

The following is quoted from a report on ‘Small Industrial 
Plants in War and Peace,"’ made by the author to the Smaller 
War Plants Corporation in 1943, which is fully applicable 
today 

Role of Small Plants in War. The mobilization of small in- 
dustrial -plants, for the production of war materials, was due 
to an act of Congress that recognized their vast potential pro- 
duction capacity. Congress recognized that much of this 
capacity was not being utilized and as a consequence many 
smal! plants would die for lack of business while large indus- 
tries were growing beyond the capacity of the man-power re- 
sources and the communities in which they were located. 

“Failure or lack of foresight and planning on the part of our 
fighting services to quickly utilize these existing facilities is 
beyond comprehension. Ample warning of the coming storm 
was given even to the layman and the citizen on the street. 
It was naturally assumed that those branches of the Services had 
carefully compiled, classified, planned, for the use in case of 
war, of all the productive facilities of the Nation. They stood 
equipped and manned, and could have gone into pro- 
1 on short notice. Much production was delayed and 
penditures incurred to duplicate facilities that were al- 
n existence. No one questions that great expansion in 

was necessary to produce materials of war but it is 
ble to suppose that had existing facilities in small 
been utilized, billions in expenditures would not have 
essary and much production obtained sooner if the small 

plant had been used fully in the war program. 

“The total use of these facilities was doubtless responsible 
for pr. duction that enabled Great Bricain to carry on during its 
darkes: hours. Their wide variety and distribution made them 
less vi inerable to attack and in any postwar program of preparation 
and d:‘ense they should bulk largely in our plans.” 

Everyone hopes there will be no more wars, but past history 
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and present world conditions do not hold forth much promise 
It is certain that we cannot escape the 
effects of the next one. Large plants and our great centers of 
industry will be prime targets. Thousands of small scattered 
plants will be difficult to destroy and may provide the produc- 
tion necessary for survival. 

The necessity of marshaling America’s productive facilities, 
and of planning for their integration and use in times of na- 
tional emergency seems so obvious that everyone would suppose 
some such provisions have always existed. Our national de- 
fense agencies have made surveys of many plants but it is doubt- 
ful if the information collected has ever been co-ordinated in a 
manner to be of any real value in our war efforts. The author 
admires the military and fighting efficiency of our armed 
services; they are the best in the world. However, they are 
not, in his opinion, production experts, as the very nature of 
these organizations precludes this possibility. 

Modern war depends on production, and the sidewiththe great- 
est productive capacity will always be victorious if it is effec- 
tively utilized. The problem is how to obtain maximum pro- 
duction in the shortest possible time when emergencies occur. 
As production is a plant and manufacturing function, it should 
first come from the existing plant facilities, supplemented by 
new and special facilities where necessary. This sounds very 
simple, and in theory it is, but putting it into effect is bafflingly 
complex and difficult. While modern war requires almost 
everything that can be produced, it especially needs the co- 
ordinated brain and business resources to accomplish maximum 
production in the shortest possible time. 

The nation’s engineering societies can quickly supply in 
classified form the range of engineering talent available. The 
construction organizations can do likewise. The basic indus- 
tries, such as metals, chemicals, and textiles, can quickly be 
geared to war production. But one vast element of production 
resources has been generally neglected, or used only to a minor 
extent. This includes the facilities of the many thousands of 
small plants which exist in America. The effective mobiliza- 
tion and use of this group is particularly vital, if America is 
ever forced to fight another war. Should another war occur, it 
will have to be done if we are to survive. 


that wars have ceased. 


HOW CAN SMALL-PLANT RESOURCES BE USED? 


Can America’s vast small-plant resources be effectively used? 
The answer has been given already, but this does not mean that 
many great industrial expansions would not be required also. 
Highly specialized products require specialized plants for their 
fabrication and assembly. Millions of parts are required in the 
production processes. It is here that small plants can perform 
a major function if their resources are utilized. 

As the late war progressed and neared its termination, thou- 
sands of small plants were producing a myriad of vital parts 
for the war machine, but it took nearly two years of valuable 
time to reach that lead. Is this time lag necessary? Cannot 
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plans, procedure, and programs be prepared in advance of emer- 
gencies to utilize immediately our small facilities effectively? 
Probably many will say that it is not possible, and only the exi- 
gencies of war can dictate the methods necessary to get the 
production required. 


A COMPREHENSIVE PLAN MUST BE DEVELOPED 


One thing is certain—some kind of planning will be neces- 
sary if an emergency arises. It may be good or bad planning, 
but certainly not as good as is possible when careful study is 
given to it in advance. Can planning be done in advance and 
before the emergency arises? The following steps would seem 
to be obvious: 

1 An up-to-date census, schedule, and location of every 
plant in existence; its productive facilities and equipment; its 
normal range and volume of production; its personnel and ex- 
perience. This will be a continuing operation, requiring fre- 
quent revision to maintain up-to-date information. 

2 Aclassification of these plants into categories of produc- 
tion, with estimated production to be expected from them. 

3 A continuing estimate of the volume of stable supplies 
required, as distinguished from the highly specialized war- 
procurement items which will be dictated by the time and 
events of an emergency. Much can be determined in advance. 

4 A greater peacetime utilization of small-plant facilities 
by our procurement agencies, instead of allocation of the bulk 
of it to large and specialized plants. This will doubtless be 
more expensive, but the resulting “‘know-how’’ would be 
priceless. 

5 A detailed analysis of all known procurement items into 
component parts or subassemblies, with detailed drawings and 
specifications where suitable for small-plant production. 

6 Small plants should be encouraged with financial aid. 
The formation of potential plant poolings for emergency co- 
operation should be undertaken. 

7 A planned program for the use of each plant to determine 
conversion or changes necessary to make it most suitable for 
the production schedule required. Each plant should know 
how and what it should do when the emergency arises. 

8 Technical information and research service should be 
supplied to eligible plants selected for use in emergencies. 

9 New and old industrial projects which have definite de- 
fense value should receive aid and encouragement through 
special tax exemptions. In other words, some incentive must 
be provided to encourage interest and participation. 

The maximum utilization of small plants would make pos- 
sible the desirable objective of scattering production facilities, 
thus reducing the hazard of destruction to a minimum. This 
could be vital, and provide the difference between victory or 
defeat. 

It will not be denied that formulation of plans to utilize small 
plants will be difficult of accomplishment, and, initially, more 
costly. The proposal will not be looked upon with favor by 
our procurement officers. If done effectively, it will be far less 
costly than other production programs of the past, if a war 
occurs, and may well decide whether or not our way of life is 
to be maintained. 

It would seem to be a proper function of our new National 
Defense Department to establish a bureau or division to plan 
for the utilization of the small plants of the nation. Small 
plaats would co-operate if shown how. 

It is possible that these suggestions have been anticipated by 
our defense agencies; if so, the fact has been held in great 
secrecy, and small plants have not heard of it. Furthermore, 
the most careful planning will be useless if not followed when 
emergencies arise. When war breaks outand thousands of new 


individuals are called upon to direct the war effort, advance 
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planning may be overlooked or disregarded. This would not 
happen if every small-plant owner knew that he had a definite 
job to do; he would insist on doing it. 

The author's professional relationship has been principally 
with those industries classified as big, but also he has seen the 
potential value in small industries in the aggregate. It does 
not imply that any difference in interests is involved, rather it 
should be a co-operative effort in the interest of all. 

Any program for the utilization of small industrial plants 
will be expensive. If war occurs the cost will not be con- 
sidered. War demands speed and more speed, and time is a 
vital element for success. Congress would doubtless look with 
favor upon such a project in its zeal to further small industries 
and, at the same time, contribute to the national defense. 

A program with this purpose in view requires political genius 
and statesmanship of the first order. It calls for assistance in 
the fullest measure from every segment of our industrial struc- 
ture. That such assistance will be forthcoming when the im 
portance of the job is appreciated by American businessmen is a 
foregone conclusion. 


Profit Sharing as an Incentive 
(Continued from page 908) 


July 1, 1946. It must be remembered that all profits are dis- 
tributed annually. The reserve fund may provide income for 
every participant during lean or loss years but sustained losses 
must be met somehow. It was decided to change accounting 
from the yearly to a quarterly basis. Should a quarter year of 
operation show a loss, such amount must be recovered in the 
succeeding quarter by a reduction of all salaries, wages, and 
note interest by a uniform percentage. 


CONCLUSION 


It should be noted that there were many steps in the develop 
ment of the plan and that they were spread over a period of 27 
years. Changes were not made by edict. Each was explained 
to all participants prior to adoption. Comments were urgently 
requested. Any plan will suffer if the participants do not un- 
derstand it. All cards must be face up. Plans must be as simple 
and as simply written as possible. 

Success requires that all participants know the score of opera- 
tion. Financial reports must be frequent and extremely simple 
They must of course be honest. The simplest form contains 
only four items, income, outside bills for goods and services, 
salaries and wages, and the resultant profit or loss. It is helpful 
to show what part each of the three expenses is of each dollar 
of sales. 

It was stated at the beginning that the results have nor been 
sensational. Moneywise the participaats receive a gross of 
about 30 per cent more than in similar occupations. There are 
other advantages. There is a place to put savings. There is 4 
team spirit in work. There is harmony and pleasure during the 
working hours. There is a pattern for advancement and in- 
creased earnings. 

Let it be understood that even after these many years, pet 
fection is still ahead. Even with only 30 people, it is difficult 
to bring every one up toa full understanding and 100 per cent 
co-operation. For many years and from many sources workers 
have been told that management is too smart and tricky and 
must never be trusted. Many of our current laws were writteo 
on such premises. The development of confidence is a long up 
hill pull and requires untold patience and simon-pure motives 
There is great satisfaction when some such plan produces a sort 
of human fellowship while some managements are still saying 
“damn the help.” 








The CITIZEN ENGINEER—HIS JOB 


By L. J. FLETCHER 


DIRECTOR, TRAINING AND COMMUNITY RELATIONS, CATERPILLAR TRACTOR CO., PEORIA, ILL. MEMBER A.S.M.E. 


HERE'S a “‘for sale"’ sign on the possession you prize 

most highly. You don’t want to sell, but some super- 

salesmen are selling you out! Worst of all, you have to 
buy back what you thought you owned. 

Does this sound like double talk? It isn’t! There are 
people selling your freedom away from you—and the only way 
you can make sure you won't lose it is by buying it back. 

What's the price? You won't believe it when I tell you. 
The price is something you already have. No, it isn’t money. 
It is some of your “‘time."’ It is time you'll have to take from 
golf, bridge, radio, or reading. But I'll tell you this 
will be making the best investment you have ever made. 

Have you ever put a value on your individual freedom of 
action and freedom of speech? Have you ever tried to put your- 
self in the place of the engineer-citizen of those countries where 
freedom is now lost, where the citizen is simply an instrument 
of the state? What would that man give for the privilege of 
turning back the years so that he might havea second chance— 
a chance to get well acquainted with his fellow citizens, to 
learn why they wanted a change, and finally, a chance to do 
something about it? What would he give to live over again 
that time when misunderstanding was spreading in his com- 
munity and groups were forming, each with its own interests 
which it considered to be antagonistic to those of other groups? 
What would that man give in his time for this second chance? 

In relation to the situation which exists in this country to- 
day, be assured that the engineer's number-one job is still that 
of serving society through the application of engineering prin- 
ciples and developments. However, we must consider the 
social health of this country while we serve so well its physical 
needs. Are we sowing the splendid seed of fine engineering 
contributions on a seedbed becoming increasingly dry, hard, 
and unproductive? We know that our work is ‘‘good seed"’ 
in any society, but we must assume some responsibility for the 
condition of the seedbed. 

In common with many other engineers, I have worked in to- 
talitarian countries and have observed that the engineer is the 
teal victim of planned economy. Those in high places are 
usually uninformed as to details of production or engineering 
accomplishments. Yet they establish quotas, appoint those 
responsible for meeting them, and exact without emotion the 
penalty for failure. The engineer under planned economy is 
“in the doghouse’ with no back door. 


you 


LET'S ADD UP THE SCORE 


There are many among us who can well remember the time 
when everyone was proud of our technical accomplishments in 
this country, when any group would respond with enthusiasm 
when reminded of the great strides we had taken in providing 


those things which contributed to better living. But the 
fesponse was still greater when attention was called to the op- 
portunities afforded every young man to go as far as his initia- 
tive and ability would carry him. We had confidence in our- 
selves and in the future. Try this theme today before the 
College class in social science or a public forum. Don’t answer 
unless you have tried it. 


Luncheon Address at the Semi-Annual Meeting, Chicago, Ill., 
June 16 19, 1947, of Tue American Society or Mecuanicat Enai- 
NERS 


I learned a trade and later went to college during the period 
of 1909-1915. Those are the days of which I am speaking. 
If something appeared wrong in our social or political setup, 
the general attitude was ‘‘let’s fix it up; let’s correct it; let’s 
keep improving this splendid structure which has been so wisely 
and firmly building in this country for a hundred and fifty 
years."’ Those were the years of balance between the great 
segments of our society. Then it was generally considered 
that the results of our hours of work were exchanged with 
others with equality. 

Then slowly the change started, like a disease which comes 
so gradually it is not noticed for years. The first world war 
brought great destruction and we struggled to avoid paying the 
cost. Our refusal to face facts may have been the first quick 
push down the treacherous slopes of misunderstanding. 

In Russia a plague broke out. It started with the revolution 
against the weak and undemocratic government of the czars. 
Remember, the Russian revolution of the spring of 1917 was not 
for communism, it was for democracy. But in the fall of 
that year there was injected into the seedbed of tumult and war 
misery of Russia a new concept. It approved and promoted a 
slavelike relation of the individual to his government and was 
so completely foreign to the thinking of this country that few 
here could then comprehend its true significance. Fuzzy 
governmental theories, incubated for seventy years in the sores 
of European society, were suddenly enforced on a helpless people 
who, under wise leadership, could have been guided into be- 
coming a great constructive force in world democracy. 

There followed here a decade of governmental promises. A 
new national sport was established—it was dodging facts. 
A new philosophy developed, and it was based on the slow 
crumbling away of our basic principles and moralities which 
everyone felt were a part of the very soul of this nation. We 
tried many social narcotics and cures, some were good and some 
were bad. During this period there was a steady growth of 
those good things which have continually added to our na- 
tional pattern, but the bad came in the same gate, frequently 
clutching the hand of the good. 

Then came the second world war. The industrial and tech- 
nical leaders of this country, who had been so greatly discred- 
ited in the years before the war, were quickly urged to take 
over and do what they could to stem the tide of the Nazi on- 
slaught. People forgot overnight the things that had been 
said about the social disservice of our vast industrial organiza- 
tions. The plea was for more and quicker production of war 
materiel. Without stopping for one word of “‘I told you so,”’ 
these men of management sprang into every phase of civilian 
and military activities of this country. It has been calculated 
accurately that of all war materiel used by both sides in this 
war, 45 per cent of the total was produced in the United States 
of America. Russian soldiers were transported in American- 
built trucks, ate American food, utilized lavishly the products 
of our farms and factories. 

With the war's end there came a change. After the crisis, 
for some strange reason, people were again advised to distrust 
our business leaders. These advisers, the prophets of gloom, 
most inaccurately predicted that the selfish hand of industrial 
management would produce mass unemployment, and pressure 
groups urged that the paralyzing hand of Government should 
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remain on the controls. But the core of this country is sound. 
The vast majority of men and women who work in our factories 
and fields want to be right, are honest and just; though, being 
human, may be misled for a while. We had listened to and 
still hear the overamplified voices of those few who are fanning 
the fires of distrust, strife, and misunderstanding. Believe me, 
these crusaders to the left spend their time doing their job. We 
need crusaders for sound thinking and honest living. 

In this postwar situation, we underestimated the gigantic 
task of the reconstruction of the minds of people, saw mainly 
the rebuilding of homes, roads, and factories. We saw the 
pictures of bombed cities, but pictures of men’s thinking are 
hard to capture. 


HOW DID WE GET THIS WAY? 

Now is the time to take stock, to ask ourselves why the 
great production and wide distribution of the products of our 
free economy are not ample proof of its service. 

Could it be that we are “‘so close to the woods that we 
don't see the trees?’” Do you realize that for the individual the 
mechanics of living is today the simplest of all the ages? His 
house is lighted but he has no knowledge of how. He simply 
presses the button. His house is heated; another button. 
Clothes, processed foods, transportation, marvelous develop- 
ments in medicine and other fields are provided by specialists. 
Each of our ancestors had to possess broad knowledge and 
many skills in order to carry on the great variety of jobs re- 
quired for everyday living. Today, each does his own special 
job for the many others and in turn receives their help. So 
this is the age in which the mechanics of living are simple but 
the understanding of living is the most complex of all history. 
This highly complex yet wonderfully self-articulated society 
of ours has come into being at such a rapid rate that people 
have failed to understand how it serves. Many have become 
the victims of those who arouse distrust and break down the 
cement of confidence and respect which must bind any free 
society. 

Let's examine some of the ways people have reacted to this 
quick change in our way of living. It is of course natural 
that specialists should meet together, read each other's writings, 
and largely build their life about their specialty. As engineers 
we do it. But this has created a disease which I call ‘‘group- 
itis." What portion of your time is spent with people inter- 
ested in things other than engineering? How often do you 
listen to those who disagree with your views on social, politi- 
cal, or economic matters? Have you learned to swap ideas 
without emotion? Have you found that you can develop real 
friendships with those who may hold certain views contrary 
to yours? 

We are losing our sense of right and wrong, our desire for 
fair play, and more and more coming to believe those things we 
want to believe. Is there not a warning in our experience of 
Over a year ago when much of the public accepted without 
question the unsupported statement that all wages could be 
increased 30 per cent with no justified increase in prices? No 
one can be blamed for hoping this might be true although all 
know now that it could not. Then no group or individual 
could gain the ear of the public when they asked, ‘‘How are we 
going to do it?"’ 

In years past, through increased investment from our savings, 
we have provided improved machines, we have developed 
better methods, both resulting in more production per hour. 
This provides a ‘‘real’’ increase in wages, because it makes more 
and better things available for less money spent in production. 
It really improves our standard of living. Was the attention 
of wage carners universally directed toward the acceptance of 
this truth, that more efficient methods and greater production 
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earned this increase? No! The public was told that su 

wage increases could come from reducing ‘‘swollen profits 

Then followed a confusing barrage of percentage increases 

the income of our huge corporations. If all the net income or 

profits of all our businesses were used for wages, if those w! 

supply the buildings, machines, and materials employed in ; 

dustry receive no “‘rent,’’ not even one third of a 30 per cent 
general increase in wages could thus be met. The house-t 

house salesman who makes but 25 cents one day and $2.50 t 

next has enjoyed a 900 per cent increase in his income but e\ 

so he is not yet a good prospect for a “‘Cadillac.”’ 

In a country as vast as ours, exceptions to the average are 
easily found and often quoted as typical. The truth is, too 
many people do not want facts. They are afraid such facts will 
not substantiate their beliefs. People simply want to belicve 
they can have more themselves without producing more in | 
turn. Here is a breakdown in morality and in those principles 
of good human behavior which have marked the advance of 
this country in generations past. 

It is easy to mislead people in such matters as this. When 
folks hear on high authority that X company has sales of one 
hundred million dollars and pays but twenty-five millions 
in wages, it looks *‘OK"’ to them that a 30 per cent increase ir 
wages means but a 7 That 
“*small’’ increase, they can see, can be picked up through the 
magic of mass production, by reducing “‘unreasonable profits,’ 
or, if necessary, the 7'/2 per cent can be paid and the wage 
earner will still be ahead 

Men making these statements know they are misleading the 
listener. They know the seventy-five millions not paid out in 
wages by X company are largely expended for materials bought 
from others who, in turn, pay wages. This goes clear back to 
the coal and iron in the ground, and lumber in the trees. The 
actual value of the raw materials in their primitive state in any 
manufactured product is but a few dollars. All the rest of the 
cost is today’s labor and yesterday's labor. We call the prod 
uct of yesterday's labor, not consumed yesterday, capital 

You say this is too simple to include in a message to thinking 
people. That is right, but it will be doing a great service to 
pass it on in a kindly way to the many many people in your 
home community who have not had this simple truth explained 
and who, incidentally, are not sitting up nights looking for it. 

Today we are fighting the third world war. The atom bomb 
of this war is more destructive than that one which landed on 
Hiroshima. It is the bomb of misunderstanding. It has its 
own chain reaction. It starts with lack of acquaintance 
Remember the old inscription “‘Let me not know my enemy, 
for if I know him, he can no longer be my enemy." From lack 
of acquaintance the chain goes on to doubt, mistrust, hate, 
conflict, and destructiveness. 

Our enemy in this war is using his best and most effective 
weapon in this attack upon our minds. The slogan on his flag 
is ‘‘Keep Splitting.’’ His general orders to his troops are to 
produce cuaos, not food, shoes, and automobiles; to create 
hate, not friendship; to spread despair, not peace of mind, 
The engineer made great contributions in World War II. He 
has, likewise, a real responsibility in the fighting of World 
War III. 


\/ per cent increase in sales price. 


SO WHAT? 

This should be enough to make reasonably clear the situa 
tion facing us today. Now let us consider the question, Why 
should the engineer and his technical society be concerned? ' 

What would you sive for the assurance of a bright a: free 
tomorrow? As stated at the beginning, I am going | 

than 


for something which each of us regards as more valuab! 


money, that is, his time. I believe that there is no wy © 
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spend money to change distrust into understanding. Some 
may question that conclusion. Would one walk up to a good- 
looking stranger on the street, a man he felt he would like to 
know, hold out to hima hundred-dollar bill and say, ‘‘My name 
is Joe Smith. I want you to be my friend. I want you to have 
confidence in me and respect me, therefore I am giving you a 
hundred dollars to insure this friendship."’ The stranger 
would have every reason to feel that here was an individual 
mentally unbalanced. If he took the money, it would stand in 
the way of, rather than generate, a future friendship. 

Any money spent directly in this manner or on displays of 

well-worded full-page ads or cleverly illustrated booklets will 
not win the confidence and respect of those who read it, if they 
mistrust the integrity or the intentions of those who signed the 
document. Real understanding is based on friendship; friend- 
ship based on normally developed acquaintanceship. Before 
we can win confidence we must win respect. Industry can win 
back its friends of yesterday only if men of industry devote 
‘time’ to it, or if those others who understand will explain 
the workings of our free economy and its great service to all the 
citizens of this land and the world. Here is a retail job 
to be done, one at a time, among those who distrust or question 
the service of private ownership, of the ‘American way.”’ 

I know of officers of local engineering sections who vigor- 
ously and honestly feel that no subject which cannot qualify 
as a strictly engineering matter should come before their sec- 
tions. They are particularly averse to any subject which might 
be called political or controversial outside the narrow field of 

As engineers, we are proud to say that 
we build, we serve, we improve. If we 
I have even 


technical controversy 
we deal with facts 
can put it on a slide rule, it’s ours, otherwise not. 
heard some engineers say they would not care particularly as 
to the form of society in which they served since all forms of 
society need the engineer. This is a deadly and destructive 
viewpoint, but I know that it exists, in a very limited degree 
only, among the engineers of this country 

Engineers possess in common an analytical or logical way of 
thinking. Dealing with facts and materials, the characteristics 
of which are largely known, has removed the engineer from the 
field of emotional thinking and reaction. It is this character- 
istic of the engineer which peculiarly fits him to deal with this 
some problem now facing society. The engineer 
v sees the fallacious reasoning behind such statements as 
ra planned than a planless society’’ or ‘‘Human rights 
Because engineers tend to 


troub] 
quic! 
“Bett 
come ahead of property rights."’ 
te mainly with other engineers, they and their associates 
uch statements false. They fail to recognize the wide 
of these clever mis-statements, each one planned to give 
tener the hope that he can have more than the other 
without having to assume more responsibility or exert 


assoc 
label 
appc 
the | 
fello 
any More energy 

Let's examine the statement, Human rights come ahead ot 
Property rights. The very essence of our free economy is 
the rivht of an individual to possess those things which he has 
lawfully accumulated for his own. It is not possible for a pig 
of a river to own property; only humans can own property. 
Human rights and property rights are not in conflict. The 
teal issue is, shall we have a free economy where human beings 
have property rights, may own a car, a home, and provide for 
the furure, or shall we have a society where the human has no 
prope or other rights not granted him by the distant un- 
caring hand of the dictator? 
_ Anocher reason why the engineer must assume responsibility 
in this tield of developing understanding is the simple fact that, 
through his demonstrated performance in peace and war, he 
has won the confidence of the general public. The promises 
of the engineer are fulfilled, his buiidings stand, his machines 
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operate, his airplanes fly. He is in a position of great influence. 
He has not yet placed himself on either side of this controversy. 
His habit of analyzing, his factual presentation are vitally 
needed now. He has learned to discuss matters without emo- 
tion. He is a good listener. He has friends in all walks of 
life. He lives in all parts of this great land—the cities, the 
towns, and the country. My sincere hope is that this message 


may help even one more engineer to see his responsibility. 1 
have every confidence that what he does about it will be good. 


WHAT YOU CAN DO ABOUT IT 


So we come to the question, ‘“What is our job, what can we 
do about it?’’ How can we bring about understanding and 
help build the dams which will confine the floods of misunder- 
standing and distrust? 

First, I suggest that you work at home. 
community where you know people. After all, the com- 
munity is the only real unit of society in the world. In fact, 
your state, this nation, or even the world is simply the sum of 
all its communities. It is within the community that real 
understanding can be recreated, for here people see each other, 
and by seeing people day after day real friendships can be de- 
veloped. If our communities are bound together with the 
cement of understanding and friendship, no wedge of distrust 
or hate inserted at the national level can tear us apart. 

The engineer is traditionally a man who has worked for 
things rather than against things. In my field of agricultural 
engineering we have been for labor-saving efficiency in agricul- 
tural production, not against primitive agriculture. So here 
the engineer does not need to take up the banner against a 
philosophy, a group, or even an individual. Look what we 
have to work for. We know the demonstrated effectiveness 
of our system of free economy when wisely regulated by good 
laws. That is what we are for, and we can help interpret all 
its benefits as it affects every individual. 

As a definite project, if there is belief in even a fraction of 
what I have said, members of this Society should make sure 
that each section program contains a discussion each year on 
some phase of the subject, “The Engineers’ Responsibility as a 
Citizen."’ Instead of ducking political office, discuss the kind 
of jobs in your community where engineers can serve best. It 
will not be surprising to learn that every city council, park 
board, sanitary district, or state or national legislature today 
needs engineering knowledge. Encourage, not discourage, 
political activity. How many junior members are fully ac- 
quainted with the political organizations in their community, 
their duties, how those who carry out the work are elected or 
appointed? How many members have ever considered run- 
ning for the job of precinct committeeman of their party? 

Leaving the field of politics, how about the many other or- 
ganizations set up to make living better within your com- 
munity? Engineers have a place in all of them. The Boy 
Scouts, the 4-H Club, Future Farmers of America, and their 
relatively new counterpart, Junior Achievement. In this 
latter youth group, the boys and girls of our cities are learning 
the fundamentals of how business is organized and carried 
on, the real meaning of production and sales costs, profits, and 
dividends. Encourage every engineer in your community to 
identify himself with some organization in which there is a 
cross section of citizens of your community. You have no 
alibi if you work in a large city, for every man lives in some 
community. 

You will be amazed at the number of cultured and educated 
people in the professions, in women’s organizations, and else- 
where who sincerely hold false views concerning the operation 
of our industrial system. Most of their conclusions are based 
not on facts or logical thinking but rather on emotion and de- 


Work in your own 
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sires. They welcome every opportunity to get the facts. 
Engineers are builders. Here is a challenge to become builders 
of understanding at home in your community, where your work 
can count for the most. 

As engineers, some of us have become so involved within the 
intricate mechanism of industry that we have failed to keep up 
with some of its own terminology. How many of us can 
clearly and effectively answer the workman in a plant who sees 
in the annual statement of his company ‘‘Surplus—$9,600,000,"’ 
and asks why the company cannot afford a generous wage in- 
crease? This employee likely looks upon this surplus as a 
lot of extra unused, unneeded dollars. Can you explain to 
him that the ‘‘dollar’’ is used as a measuring stick for buildings, 
machinery, land, piece parts, and materials which make up the 
factory? Could you tell him that this surplus largely came 
from profits which were reinvested in the business, and then go 
even further and point out clearly and kindly that wages 
should be based on the value of the service rendered? ‘“‘It 
would be a shyster trick,’’ we should say, *‘to sell the employee 
the idea that his wages should depend entirely upon the ability 
of the employer to pay."" Then, whenever the net income of 
the business dropped, the employee would find his pay taking a 
distressing decrease, if not vanishing, as profits have a habit of 
doing from time to time in nearly all companies. 

It is true that industry has failed miserably in interpreting 
its jargon to those interested. However, it will do no good to 
blame others, for remember we are all in the same boat and will 
go together down the whirlpool of totalitarianism or go out 
together on the broad ocean of free men. 

This is not a job for the economist, or the teacher, or the ac- 
countant. It isa job for all of us, and the engineer cannot duck 
his responsibility. We are the main transgressors in this game, 
if we take just the engineers’ piece out of the economic pie, 
shove the rest across the table, and say, ‘‘This belongs to some- 
one else, Idon’t care who.”’ 

Disregard this, and the many other warnings now being 
given, as to the need to develop community understanding, and 
you are placing yourself one step closer to the day when you 
will become a nameless cog in the gigantic mesh of totalitar- 
ianism. Here we will be cogs in a machine with no reverse 
gear, no way to go back to that which we once had, no way 
to register our dismay at unfulfilled promises. Those were 
promises which were impossible to fulfill anyway. In the 
history of the world, the totalitarian machine never backs up, 
it grinds and grinds, finally stalling from the growing friction 
of its own multiplied inefficiencies. 

Do you need another reason for action? If so, here is one. 
It is a lot of fun to make new acquaintances among folks who 
think differently from you. You will find practically every one 
of them sincere, wanting to be right. It is good to make new 
friends. It will help you in your daily work. You will bea 
better engineer. 

Tackle this job in your own way in your own community. 
Bring together discussion groups representing the various areas 
of thinking in your community. Bring in representatives of 
clergy, labor, education, government, leaders of women's 
organizations. Talks should be given by members of your own 
group. I advise against importing outside speakers. Get 
acquainted—swap ideas! 


Don't be afraid to pick ‘‘hot’’ subjects. I would advise, 


however, that the first several meetings be devoted to getting 
acquainted and discussing an interesting but not too hot sub- 
ject. Try starting on ‘‘The Place of the Home in Education,"’ 
or ‘‘Are Today's Schools Fitting People for Tomorrow's 
Living?” 
Free Economy,"’ ‘‘What Is Capitalism?"’ 
Motive?” 


Soon, however, try ‘‘The Place of Government in a 
**What is the Profit 
“Can the Government Guarantee Jobs?’’ ‘‘What Is 





theResponsibility of Management, Not Alone to the Employec, 


But to the Customer and Investor?’’ Look into the annual 
wage plan and see what it takes to make it operate well. Find 
correct definitions for such words as surplus, profit, investor, 
and learn that depreciation is not a term used to hide profits as 
some people choose to believe. Above all, learn to listen to 
the man who firmly believes in a different type of social organi- 
zation from what do you. Listen courteously and honestly 
You will find that if you will listen to him he will then listen to 
you. You will part as friends, each with some of the thinking 
of the other and, remember, right ideas have the best chance .o 
prevail. The engineers in my community have been following 
this practice fora number of years. It works! 

So here is your job as an engineer, as an influential member of 
your local program committee, as a citizen. Remember, this 
assignment of getting busy and re-establishing understanding 
within your community is one of vital importance to you. We 
in this country are going to sink or swim together. Select 
right now one thing you will do in your home community to 
build toward better understanding and mutual confidence and 
trust. You might start with your milkman, but start! 


Automatic Ionosphere Recorder 


NEW instrument for automatic recording of ionospheric 

phenomena, which are of great practical importance io 
radio propagation, has been developed by the Central Radio 
Propagation Laboratory of the National Bureau of Standards 
Now in operation at the Bureau's ionospheric research station 
at Sterling, Va., the protoype model C2 recorder was complet 
in time to participate in the recent Army Air Forces—National 
Geographic Society Eclipse Expedition in Brazil, where, io 
addition to special records during the May 20 eclipse of the 
sun, valuable data were obtained on general ionosphere con- 
ditions. Ananalysis of this information will add to the funda- 
mental knowledge of the ionosphere. 

Long-distance radio transmission would be impossible if 
it were not for this outer envelope of the earth, the ionosphere, 
which reflects radio waves back to earth. The wide fluctua- 
tion in ionosphere characteristics, that is, changes in its degree 
of ionization due to varying amounts of ultraviolet light from 
the sun, causes radio propagation to vary daily, seasonally, 
and over the sunspot cycle. By systematic analysis of these 
changes over the entire surface of the earth, the National 
Bureau of Standards predicts ionospheric conditions three 
months in advance. Such predictions permit accurate calcula- 
tion of the best radio frequency to use at any given time be- 
tween any two points on the earth, information which is im- 
portant to the Federal Government, the Army and Navy, and 
the communications industry as a whole. The new recordet 
will aid in this prediction service as well as in basic research 
by providing data on ionosphere characteristics through auto- 
matic and continuous measurements of critical frequency, and 
the heights of the various layers. Plans are being made to 
install recorders in all the ionosphere stations operated by the 
Bureau. 

The model C2 recorder was designed to utilize the so-called 
multifrequency technique of investigating the layers of the 
ionosphere beginning at 60 and extending to more than 100 
miles above the earth's surface. Pulse transmissions are used 
similar to those employed in radar, except with varying prob 
ing frequency. The frequency is plotted against the time de 
lay of the echoes from the ionosphere, an interval corresponding 
to twice the height of reflection. One sweep in frequency trom 
the lower to the upper limits produces each ionosphere record 
in a time interval of as little as 71/2 sec. 
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HISTORICAL INTRODUCTION 


LTHOUGH the science of thermodynamics has now 
reached its centennial, it is only in the last half century 
that the basic concepts and definitions have been clari- 

fied. This clarification has brought us to the point where it is 
profitable to re-examine our methods of expounding the First 
and Second Laws in order to select and to compare those that 
seem presently to be valid. The macroscopic, or phenomeno- 
logical, viewpoint will be considered exclusively, since, at pres- 
ent this leads to the most general conclusions. 

Thermodynamics grew out of the caloric theory and, to a 
lesser degree, Newtonian mechanics. Three concepts seem to 
have been basic in the caloric theory: first, that caloric was a 
substance without mass which was contained within material 
systems and was conserved in all processes; second, that the 
amount of caloric in a system was fixed by the state of the sys- 
tem and was therefore a property; third, that an increase in 
caloric was usually accompanied by a rise in temperature for 
systems in equilibrium states. Caloric was thus associated 
with hotness and transfer of caloric with heating and cooling. 

It appears that the first attempts to destroy the caloric 
theory were aimed at the first of these concepts, namely, the 
conservation of caloric. Rumford (1)* in 1798 and Davy (2) in 
1799 attempted to show by experiments involving frictional 
work that the caloric of one body could be increased without 
decreasing the caloric in any other body, that is, a body could 
be heated without cooling any other body. 

The words caloric and heat were used to some extent inter- 
changeably, and little effort was made to distinguish between 
the caloric or heat in a body and transient quantities which 
were presumably the transfer of caloric or heat from one body 
to another. 

In 1824 Carnot (3) introduced several new concepts. The 
first was the cycle, the process which left no net change in the 
condition of a system; the second was reversibility; and the 
third was the principle that no cyclic device could produce 
more work than a reversible cyclic device for a given amount 
of heat and for given reservoirs. 

The introduction of the cycle caused Carnot to restrict his dis- 
cussion of caloric to exchange of caloric between reservoir and 
system. This was the first instance of the consistent use in a 
thermodynamic argument of the quantity which is heat in the 
modern sense of the term. Many years were to elapse before 
this usage was to become established. 

Carnot’s principle that the reversibie cyclic engine is the 
Most cflicient engine possible was in reality the Second Law of 
Thermodynamics. Carnot tried to prove this principle by refer- 
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ence to two principles which he considered to be more basic, 
namely, the conservation of caloric and the impossibility of a 
cyclic machine which would produce work and leave no other 
effects. This latter device is now known as a perpetual-motion 
machine of the first kind. The proof was, of course, invalid. 
Nearly twenty years later Clausius asserted that Carnot’s prin- 
ciple was itself basic and could not be proved by reference to 
other basic concepts. 

During the period from 1840 to 1848, Joule (4) laid the ex- 
perimental foundations for the First Law by a series of investi- 
gations which were remarkable not only for the breadth of 
their conception but also for the unsurpassed experimental skill 
employed in their execution. He made measurements to show 
that the amount of work required to bring about a given change 
of state was independent of the kind of work (whether me- 
chanical, electrical, magnetic, etc.), the rate of doing the work, 
or the method of delivering the work. Experiments were made 
with systems consisting of single fluids such as water, air, 
sperm oil, and mercury, and of several fluids reacting chemi- 
cally. 

Although he did not discuss cycles explicitly, he carried out 
different experiments on the same system such that they might 
easily have been combined into cycles. While he rejected the 
caloric theory, he did not entirely abandon the concept of heat 
as a property of a system, and the generalizations of his ob- 
served results were not well stated. Nevertheless, to Joule 
must be given the principal credit for making thermodynamics 
a quantitative science and for making measurements which 
served as a basis for the generalizations of Kelvin and Clausius. 

In 1844 Mayer (5) deduced a relation between work and heat 
by an inconclusive comparison of constant-volume and constant- 
pressure processes between the same pair of isotherms in a gas, 
using measured data on specific heats. 

In 1847 Helmholtz (6) accepted the conclusions of Joule as 
to the relations between work and changes of state and at- 
tempted to rationalize these conclusions by reference to a sys- 
tem of discrete particles through the Newtonian laws of mo- 
tion. That is, he showed that when work was applied to a 
conservative mechanical system it would produce effects analo- 
gous to heating effects ina realsystem. His efforts were typical 
of the viewpoint in science which prevailed till near the end of 
the nineteenth century, a viewpoint from which natural phe- 
nomena were ‘‘understood”’ only after they had been reduced to 
Newtonian mechanics. 

To state in adequate terms the contribution of each of these 
pioneers in thermodynamics is virtually impossible. Their con- 
cepts were confused and their definitions vague as viewed from 
the present state of the science. For example, no single defini- 
tion seems to fit the various usages of the term heat, whereas 
other terms of frequent occurrence were often even more vague 
in meaning. Among these others was the term motion which 
was used on different occasions to denote momentum (as in 
Newton's Laws), and work (as in a ‘‘perpetual-motion ma- 
chine’’). 
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It appears, however, that Helmholtz was the first to try to 
rationalize thermodynamics through Newtonian mechanics. 
Here began the so-called mechanical theory of heat which can 
be traced through Clausius and Maxwell to modern times. Al- 
though this wasa vital part of the development of the kinetic 
theory of gases, it was a source of great confusion in the science 
of thermodynamics. 

In 1849 Kelvin (7) pointed out the conflict between the 
caloric basis of Carnot’s argument and the conclusions reached 
by Joule. He called for further experiment to resolve the 
dilemma. 

Without benefit of further experiment Clausius (8), in 1850, 
reconciled Carnot's principle with the work of Joule and 
Mayer. He did this by proposing Carnot’s principle as an inde- 
pendent law not requiring proof by reference to other principles, 
and by demonstrating that the caloric theory could then with 
no logical inconsistency be dropped in favor of the new prin- 
ciple of Joule and Mayer. 

The work of Clausius at this date and subsequently included 
many statements which were unexceptionable from our present 
standpoint. On the other hand, these excellent formulations 
were commonly made subordinate to statements which ranged 
from the vague to the utterly confusing. Perhaps the greatest 
source of confusion was his insistence on the dynamic rationali- 
zation which was initiated by Helmholtz. We note, for ex- 
ample, that by writing the equation 

dQ = dU + AdW 
he distinguished clearly for the first time between heat and in- 
ternal energy. This feat was marred, however, by his subdivi- 
sion of U into two parts, neither of which could be measured, 
and by using the term heat for both Q and U. 

He was clear on the proportionality between heat and work 
inacycle. It was typical, however, of his exposition, that this 
simple and important fact was dropped into his argument rather 
casually. 

Kelvin emphasized the importance of this concept in 1851, by 
expressly crediting Carnot with the introduction of the cycle 
into thermodynamic reasoning. He credited Carnot and 
Clausius with the Second Law and proceeded to devise a tem- 
perature scale in terms of it. His concept of heat, however, was 
still not clear. As late as 1878, he referred to heat as ‘‘a mode 
of motioa.”’ 

In 1865 Clausius (9) stated that the quantity U must be 
thought of as the sum of “‘free heat’’ and *‘consumed heat cor- 
responding to internal work."’ He also attempted to distin- 
guish between stored heat and stored work. It was such de- 
vious excursions that led Maxwell (10), in 1868, to comment as 
follows: ‘‘But though Clausius thus gets rid of all the heat 
which, after entering a body, is expended in doing work, cither 
exterior or interior, he allows a certain quantity to remain in 
the body as heat, and this remnant of what should have been 
utterly destroyed lives on in a sort of smouldering existence, 
breaking out now and then with just enough vigor to mar the 

scientific coherence of what might have been a well-compacted 
system of thermodynamics.’’ One's impulse to cheer this 
clarion call to clarity is stifled upon reading a later pronounce- 
ment by Maxwell to the effect that ‘‘Heat may therefore pass 
out of one body into another just as water may be poured from 
one vessel to another, and it may be retained in a body for any 
time. 

Although Gibbs (11) had probably the broadest understand- 
ing of thermodynamics of any man before his time or since, he 

. seems not to have stated the definitions of cither heat or internal 
energy. In a footnote to his second paper of 1873, he defined 
work done by a system quite clearly. He says that we get this 
magnitude by answering the question: ‘‘How great a weight 
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does the [process] enable us to raise a given distance, no oth: 
permanent change being produced in external bodies."’ 

In 1897 Planck (12) demonstrated the close connection b 
tween the Second Law and the concept of reversibility. H 
stated the Second Law as the impossibility of a cyclic devi 
which produces positive work and exchanges heat with a sing 
reservoir. This statement seems to have been one of sever 
statements made by Kelvin. The cyclic device so described 
now called a perpetual-motion machine of the second kin 
Planck showed clearly that our observations regarding the irr 
versibility of many processes in nature are equivalent to h 
statement of the Second Law. 

Kelvin’s statements of the Second Law, and in particular t 
one selected by Planck, were quite adequate. No equally ade- 
quate statement of the First Law had appeared up to the turn of 
the century. Two hurdles had to be cleared before an adequat« 
statement was possible. The first was a legacy of the caloric 
theory in the form of the concept that heat was somehow a 
property and was therefore more intimately associated with 


7 


internal energy than was work. The second was the mechanical 
theory of heat which implied that the fact that internal energy 
was a property was a consequence of the Newtonian laws of 
motion. 

These difficulties were completely resolved by Poincaré (13 
in 1908. In Poincaré is found for the first time a structure of 
reasoning based on consistent definitions of measurable quanti 
ties and culminating in a statement of the First Law. 
a complete definition of temperature, a statement of the axi 
sometimes called the Zeroth Law, and a definition of heat. 

The First Law, according to Poincaré, is that heat and work 
are proportional to each other in cyclic processes. He then d« 
fines the increment in internal energy as the difference betw« 
heat and work and proves by reference to the First Law that the 
internal energy is a property. 

A-year later (1909) Caratheodory (14) presented another 
structure of reasoning different from that of Poincaré but 
equally complete and rigorous. Here the basic concepts 
work and the so-called adiabatic wall. The First Law is stated 
in the following form: An extensive property exists the incre 
ment in which is equal to the work received by the systen 
while it is surrounded by an adiabatic wall. 

Caratheodory’s statement of the Second Law is perhaps a 
more radical departure from previous history than his statement 
of the First Law. It may be given in the following form: In 
all neighborhoods of any prescribed initial state there are states 
which cannot be reached by a [quasi-static] adiabatic process 

The word quasi-static was not included in Caratheodory's 
statement, but is implied by his subsequent development of the 
consequences of this statement. He defined a quasi-static proc 
ess as one for which all states passed through are equilibrium 
states. In other words, it is a process which is reversible as re- 
gards events within and at the boundary of the system. 

Caratheodory’s purpose was to state each law in such a way 
that all subsequent reasoning could be entirely in mathematical 
form. By contrast Poincaré’s method involves physical reason- 
ing in terms of verbal logic. For example, Poincaré must de‘ine 
reversibility in words by reference to the Second Law, whereas 

Caratheodory arrives at the concept of reversibility through 
mathematical symbolism. 


He giv s 


FOUR STATEMENTS OF THE FIRST LAW 


The methods of Poincaré and of Caratheodory appear tbe 
the only logically complete structures for exposition of the ! irst 
Law that have been published. Examination of these struct :res 
suggests, however, two additionalones. These four structures 
are given in some detail below. It will be noted that Me: 10d 
I is that of Poincaré and Method II that of Caratheodory 
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The following definitions are common to all four methods: 

System. A thermodynamic system is any prescribed collection 
of matter. The boundaries of a system are, therefore, imper- 
meable to matter—although they may be extensible and con- 
tractile. In considerations of radiation a system may be merely 
enclosed by boundaries impermeable to matter. 


spac 
A property of a thermodynamic system is an ob- 


Property 
servable characteristic in the macroscopic sense 
The state of a system is the condition of the system 
Identical states 


Sfate 
States are identified by means of properties. 
have identical properties. The change ina property is fixed by 
the end states of a change of state 

Process. A process is thatwhich brings about a change of state. 
A process may be sufficiently described, as regards the system in 
question, in terms of the series of states passed through. De- 


partures from uniformity of state must be indicated even if they 


are transition conditions between uniform states 
Cycle A cyvcleisa process whose end states are identical 


METHOD I 


lly Defined Quantities: 
rk. Work is an effect of one system on another which is 
ntified and measured according to the following rules 
Work flows from system A and to its environment during a 
given process in A if A could pass through the same process 
while the sole effect external to A was the rise of a weight 
The number which represents the magnitude of the work is 
found by counting the number of standard weights which can 
be raised by A from one selected level to another 
The amount of work flowing from system A is identical with 
the amount of work flowing to its environment—1in this case 
the system B which is the part of the environment affected by 
A. The definition of work flowing from a system, as just 
given, cannot be reversed to get the definition of work flowing 
to a system 
Work flowing from a system ts represented by positive num- 
bers work flowing to a system by negative numbers. Thus, 
g W, and W, denote work of systems A and B, respec- 


, we get 


; 


Equality of Temperature. Any pair of systems, in the absence of 
any extraordinary barrier between them, will in general affect 
ther even in the absence of work. The systems may be 
said to be in communigation. If they are in communication 
only with each other then the changes in the two systems, will, 
in time, gradually decrease in rate. The condition which the 
pair approaches as a limit is called equality of temperature. 
Associated with this definition is an axiom, sometimes called 
the Zeroth Law of Thermodynamics, to the effect that two sys- 
tems which are each equal in temperature to a third system are 
equa! in temperature to each other. 

It is a matter of experience that certain levels of temperature 
wroducible and readily maintained—such as that of a mix- 
ture of ice and liquid water under a pressure of one standard 
atmos phere. 

A temperature scale may now be defined in terms of the mag- 
nitude of a selected property of a prescribed system under pre- 
scribed restraints as to pressure, volume, nature of the con- 
tainer, etc. The number representing the level of temperature 
will be some prescribed function of the magnitude of the 
selected property, and constants in the functional relationship 
will he established by arbitrarily assigning values to certain 
teproducible levels. 

Heat. The definition of equality of temperature implies the 
existence of conditions of inequality of temperature for which 


each 


aret 


the two systems in communication have an effect on each 
other. This effect is called heat. 

Heat is identified and measured according to the following 
rules: 

Heat is the effect of one system on another by virtue of in- 
equality of temperature. 

The number which represents the magnitude of the heat for a 
process of system A is found by counting the number of standard 
systems in communication with A which will go from one pre- 
scribed level of temperature to another as a result of the heat 
effect in question. For the purpose of this test system A must 
exchange heat during the process only with the standard sys- 
tems which are subjected to prescribed restraints as to pressure, 
volume, nature of container, etc. 

Heat is said to flow to a system which is in communication 
with a standard system when the standard system changes in a 
prescribed direction between the standard levels of temperature 
In practice we say that heat flows to system A when the stand- 
ard system with which it communicates passes from a level of 
temperature corresponding to boiling water to that of freezing 
water, both under a pressure of one atmosphere. In more sub- 
jective terms, heat flows to system A when the standard system 
gets colder. 

The amount of heat flowing to a system is equal to the 
amount of heat flowing from its environment. 

Heat flowing to a system is represented by positive numbers— 
heat flowing from a system by negative numbers. Thus, letting 
Q, and Q, denote the heat quantities for two systems, A and B, 
respectively, wnich are in communication only with each 


other, we get 
Q2,=-—Qs, 


Two kinds of isolation have just been referred to: first, the 
kind required for two systems as they approach equality of 
temperature, and, second, the kind required for measurement of 
heat. In the first instance it is only necessary to provide a wall 
of inert material of sufficient thickness. Inertness here implies 
that no active tendency to change exists within the wall ma- 
terial itself. Since isolation from other elements of the environ- 
ment is complete only if the wall is of infinite thickness, this 
concept is an extrapolated one. 

The second kind of isolation which is involved in the meas- 
urement of heat cannot be simply a wall of infinite thickness 
because such a wall would in itself affect the measurement by 
affecting the system, the standard bodies, or both. However, 
a wall the inner surface of which is controlled so as to have the 
same temperature as the part of the system with which it com- 
municates would be adequate. 

The First Law: 
The First Law is now stated entirely in terms of heat and 


work, as follows: 
In a cyclic process the net heat is proportional to the net work. In 
terms of symbols, we have 


fdW = J$dO.......... 


where the magnitude of J depends only on the units of work 
and heat. Since by selecting an appropriate pair of units J] may 
be made unity, the equation may be written for any such pair in 
the form 


£dW = $40 


The immediate corollary of this statement is that a property 
E exists, the change in which is given by the definition 


dE=dQ—dW.. 
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The proof of this corollary is the combination of [4] and [5] 
to give 


$dE = $4Q— $dW =0......... [6] 


METHOD II 


Initially Defined Quantities. (None to be drawn from previous 
method except as indicated.) 

Work. Work is defined as in Method I. 

Adiabatic Wall. An adiabatic wall is an extraordinary bar- 
rier between two systems which in the absence of work pre- 
vents or reduces to an order of slowness greater than that of 
any process under consideration the changes in systems resulting 
from interaction between them; moreover, an adiabatic wall 
must never in itself affect the state of a system 

To illustrate the requirements for an adiabatic wall let us 
take for example the expansion of a gas within adiabatic walls 
as it does work on a moving boundary. The walls must prevent 
interaction of the system with neighboring systems, except 
through work, and must not themselves be affected by the sys- 
tem. To fulfill these requirements we might devise a barrier 
consisting of a completely evacuated space the inner (system- 
side) wall of which is infinitesimal in thickness and perfectly 
reflecting. Since this wall must support the pressure of the sys- 
tem, it is evident from this consideration alone that we have 
not devised a practicable adiabatic wall. 

The adiabatic wall may be thought of as an extrapolated con- 
cept. By employing walls, such as the one described above, 
with different degrees of evacuation, different wall thicknesses, 
and different degrees of reflectivity, the performance of the sys- 
tem in the presence of a wall with perfect vacuum, infinitesimal 
wall thickness, and perfect reflectivity may be deduced. 

The First Law: 

The First Law is now stated entirely in terms of work and the 
adiabatic wall, as follows: 

The work done by a system which is surrounded by an adiabatic wall 
is fixed by the end states of the system and is independent of the nature 
of the process. 

The immediate corollary of this statement is that a property 
E may be defined, the decrease in which is given by the work 
done by the system in the presence of an adiabatic wall. Thus 


where subscript @ indicates an adiabatic process or the presence 
of an adiabatic wall. 

It is a matter of experience that, with few exceptions, adia- 
batic changes of state can be executed in only one direction, a 
generalization which in terms of Second Law concepts is known 
as the principle of the increase of entropy. This restriction on 
the direction of the process does not reduce the significance 
of the First Law as stated above. The evaluation of changes in 
E only for a certain kind of process which generally may occur 
only in a single direction is equivalent, in the Second Law de- 
velopment, to the evaluation of changes in entropy only for a 
certain class of processes, namely, reversible processes. 

Heat. Heat is now defined in terms of work and the property 
E, thus 


PL | re [8] 
or the equivalent statement 
4Q = dW — dW, 


From this definition it may be shown that the amount of heat 
flowing to a system is equal to the amount of heat flowing from 
its environment, that is, that 


Q, = —OQz 








The proof is as follows: 

Let systems A and B be in communication while they are sur- 
rounded by an adiabatic wall through which no work is al- 
lowed to pass. Then we may write 


eS POS ene | 
and 
a Te Se ee fo} 
But, by the definition of work 
ee One fu] 


so that by adding [9] and [10] and employing [11] we get 
O, + Qn = AE, + AEy = AEgg.......... [12] 


where AE, denotes the increase in E for the system comprising 
both A and B. 
By the definition of E we have 

AE an = —Wazp)s 


and this is zero by the conditions imposed. Therefore 


AE ap = 0 
and, by [12] 
Qa + Qn =0 
or 
Q. = —Qs 


QED. 


The heat so defined has one characteristic in common with 
the heat of Method I, namely, that it is associated with an 
interaction between a system and its environment which can 
occur in the absence of adiabatic walls and in the absence 
of work. Also, from consideration of processes in which the 
work is zero, it may be shown that the equality of temperature of 
Method I is, in the language of Method II, associated with the 
condition for which the heat is zero in the absence of an adia- 
batic wall. Therefore, equality of temperature for Method II 
may now be defined as that condition for which, in the absence 
of an adiabatic wall, the heat is zero. 

It remains to be shown that the heat of Method I (Qr) is iden- 
tical with the heat of Method II (Qi), and that the change in 
E of Method I (4E;) is identical with the change in E of Method 
II (En). 

Consider a cycle of operations. Thesf; from the First Law of 
Method I 


F dQ = $d; 
Also, since En is a property 
FdQu = S$dWu 


But dW; aad dW are equal, since they are defined identically, 
and therefore 


SdW, = $dWu 
from which it follows that 
$ Qi = $ dQu 
and, since both the cycle and system are arbitrary 
dQi = dQu 


Now, by definition of dE: 
dE; = dQi — dW; 
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and, by definition of dQu 
4En = dQu — dW 
But it has just been shown that 
dQ: = dQu 
and, by virtue of their definitions 
dW, = dWu 


so that 


dE; = dEn 
Q.E.D. 


METHOD Ill 


An alternative to Method II may be devised in which the 
concept of equality of temperature is substituted for that of the 
adiabatic wall in the list of initially defined quantities. 
Initially Defined Quantities. (None to be drawn from previous 
methods except as indicated): 

Work. Work is defined as in Method I. 

Equality of Temperature. Equality of temperature is defined as 
in Method I. 

The First Law: 

The work done by a system which is entirely surrounded by bodies 
which are at each point of communication equal in temperature to the 
system is fixed by the end states of the system and is independent of the 
nature of the process. 

As in Method II, a property E may now be defined by means 
of the equation 


dE = —dW, 


where subscript ¢ indicates a process in which the system is ex- 


posed only to an environment of equal temperature. 

As in Method II, processes for measuring E can be executed in 
general in only one direction. 

The proof of equivalence between Qu and Q: and between 
4Ey; and dE; is entirely parallel to the corresponding proof 
given in the comparison between Methods II and I. 
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The heat received by a system which is in communication with other 
systems only through a zero-work wall is fixed by the end states of 
the system and is independent of the nature of the process. 

The immediate corollary of this statement is that a property 
E may be defined, the increase in which is given by the heat 
received by the system in the presence of a zero-work wall. 
Thus 

4E= aQ, 


where subscript z indicates the presence of a zero-work wall. 
It is a matter of experience that, barring complicated appara- 
tus, changes of state can usually be executed in only one direc- 
tion in the presence of a zero-work wall. 
Work. Work done by a system is now defined in terms of 
heat and the property E, thus 


dW =dQ—dE 
or the equivalent statement 
dW = dQ—dQ, 


From this definition it may be shown that the amount of 
work flowing from a system is equal to the amount flowing to 
its environment—that is, that 


W,=—Ws, 


The proof of this statement is entirely analogous to the corres- 
ponding proof for heat in Method II. The systems A and B are 
first surrounded by a zero-work wall through which no heat is 
allowed to pass. The remainder of the proof is obvious. 

The work so defined has one characteristic in common with 
the work of Method I, namely, that it is associated with an 
interaction between a system and its environment in the ab- 
sence of a zero-work wall. 

It remains to be shown that the work of Method IV is identi- 
cal with the work of Method I and that the change in E of 
Method IV is identical with the change in E of Method I. 
These facts may be demonstrated by a proof which parallels 
exactly the corresponding proof of equivalence between the 
defined and derived quantities of Methods I and II. 


SUMMARY OF METHODS I, II, Ill, IV 


Method I 


II III IV 


Work Temperature 
Temperature Heat 


Zero-work wall 
2 V 2 
S dW, =f, 2) j 402 = f(1,2) 
—dW, 


dw — dW, 


Work 
Adiabatic wall 
Sraw 

7 dW. = fA, 2 
—dW. 
dW —dw, 


Concepts defined initially Work 
Temperature 
Heat 


fw-=If2 


JaQ— aw 


First Law 


Definition of increment of property Z 
Derived definition of heat 
Derived definition of work 


Derived concepts Work 


Adiabatic wall 
Adiabatic wall 


Zero-work wall Adiabatic wall 


Temperature 
Zero-work wall 


Zero-work wall 


METHOD IV COMPARISON OF METHODS 


Initially Defined Quantities. (None to be drawn from previous 
methods except as indicated.) 
_ Equality of Temperature. Equality of temperature is defined as 
in Method 4% 

Heat. Heat is defined as in Method I. 
_Lero-Work Wall. A zero-work wall is a wall which is mo- 
tlonless (except in the absence of force at the wall) and through 
which pass no moving force fields and no electrical currents. 
The First Law: 

The First Law is now stated entirely in terms of heat and the 
zero-work wall, as follows: 


Since these four methods of presenting the First Law lead to 
identical concepts and quantities it appears that choice among 
them must be largely a matter of taste. Nevertheless, some com- 
parisons may be made which will point up certain rational] or his- 
torical advantages which one method may have over the other. 

Method I has a certain historical justification in that its pri- 
mary quantities, work and heat, were familiar to scientists be- 
fore the advent of thermodynamics. Work was the basis of the 
principle of virtual displacements which antedates the laws of 
motion. Heat is as old as calorimetry which in some forms 
antedates the caloric theory. 
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[t appears that Method II requires the smallest number of 
initially defined quantities. From the standpoint of the teacher 
it is doubtful whether this in itself is a significant advantage. 
To offset it somewhat we have the difficult concept of the adia- 
batic wall. The techniques of identifying a wall which reduces 
to an order of slowness greater than that of any process under 
consideration the changes in systems resulting from interaction 
between them and which at the same time never in itself affects 
the state of the system are not easy to anticipate 

It might be argued that Method I requires a kind of adiabatic 
wall in its definition of equality of temperature and is therefore 
no better off in this regard. The isolation device of Method I, 
however, is simpler in concept and in reality. It is not required 
that it should not affect the system while the system experiences 
a process, but only that it should protect the system in an equilib- 
rium state from the effects of external things. Ordinary insu- 
lation thus approximates the isolator of Method I—the degree 
of approximation depending, for a given insulator, only on the 
thickness. 

The method of isolation required in Method III is essentially 
that of precision laboratory practice. In this regard Method 
III appears to be a more natural approach than Method II. 

Comparison of Methods II and III indicates equivalence be 
tween a process which is adiabatic and one which involves 
equality of temperature between system and environment. This 
is apparently in conflict with the concept of reversible heat ex- 
change between a system and its environment which arises in 
discussions of the Second Law. The conflict is resolved by a 
consideration of time rates. In reversible heat exchange the 
time rate of heat flow must be of the same order as the time rate 
of the process, whereas in an adiabatic process the rate of heat 
flow must be of a slower order than that of the process. 

The concepts of equality of temperature and the adiabatic 
wall are each defined in terms of freedom from effect. The free- 
dom from effect must be for the period of the processes in ques- 
tion. A certain wall may be adiabatic for processes which 
occur at finite rate but not for processes of infinite slowness. A 
certain degree of equality of temperature may insure freedom 
from effect in processes which occur at finite rate but not in 
processes of infinite slowness. For heat transfer to be reversible 
in the Second Law sense, the degree of equality of temperature 
must be so great that finite effects can occur only in infinite time. 

Method IV seems to have the advantage that a zero-work 
wall is easier to devise than an adiabatic wall. Moreover, 
work as a quantitative concept was adequately understood so 
much earlier than heat that ability to identify work, or zero 
work, seems to be an entirely reasonable presumption upon en- 
tering the science of thermodynamics—perhaps more reasona 
ble than the presumption of ability to determine zero heat. 


A GENERALIZED STATEMENT OF THE SECOND LAW 


Some generalization of the nonmathematical approach to the 
Second Law seems possible at this point. The development 
given below applies to the classical approach which stems from 
Carnot through Kelvin and Planck. It is closely allied to the 
method of Caratheodory although its object is not to minimize 
the physical reasoning in favor of the mathematical. 

Let us state the Second Law as follows: 

A perpetual-motion machine of the second kind is impossible. Here 
the term perpetual-motion machine of the second kind, here- 
after denoted by PMM2, refers to a system which operates in 
a cycle and delivers work to its environment while exchanging 
heat with a single reservoir of uniform temperature. 

Next, let us define an irreversible process as follows: 

An irreversible process is one the effects of which, inside and outside 
the system, cannot be undone without permitting a violation of the 
Second Law. A process is proved to be irreversible by the follow- 
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ing steps: We note that the process in question is either reversi- 
ble or irreversible, the term reversible signifying not 
reversible. We then assume the process to be reversible, that 
is, that all the effects of the process can be undone, and then 
show that this leads to a violation of the Second Law. 

For example, consider the process which consists of the slow 
descent of a block on an inclined plane with friction between 
the block and the plane. We may consider the block to be 
initially and finally at rest, and the block and plane to be in- 
sulated from the environment. 

To prove this process to be irreversible we first note the ef- 
fects, internal and external. Including within the system 
both block and plane we have for external effects, none—for 
internal effects, the decrease in the height of the position of the 
block and the increase in temperature of block and plane. 

Next we assume that a process can be executed, the external 
effects of which are none and the internal effects of which are 
an increase in the height of the position of the block and a de- 
crease in temperature of block and plane. 

This assumed process may now be coupled with a real proc- 
ess which completes a cycle, delivers work to the environ- 
ment and draws heat from a single reservoir. This real proc- 
ess is the lowering of the block on a ‘‘lift’’ which is counter- 
balanced by an external weight and the heating of block and 
plane by means of a warm reservoir. Thus the cyclic process 
of the system has raised an external weight and drawn heat 
from a single reservoir. This is a PMM2 and is therefore 
impossible. It follows that the assumed process is impossible 
and the original process is therefore irreversible. 

Let us call the Second Law, in the form ‘‘a PMM2 is impos- 
sible,"” proposition X. And let us call the statement s/iding 
of a block down a frictional plane is irreversible proposition Y 

It has just been proved that if X is true, then Y must be true 

Next we shall show that if Y és true, then X must be true. 

These proofs, taken together, will constitute a proof of com- 
plete equivalence between propositions X and Y. For, it fol- 
lows from them that if X is false, then Y must be false, and if 
Y is false, then X must be false. 

Let us call the irreversible process in which the block slides 
down the rough plane the process I. Now process I can be 
combined with a process J to form a cyclic process in which 
heat is exchanged with a single reservoir. The proccss ] may 
be merely a Jifting of the block to its original position and a 
cooling of block and plane to their original temperatures by 
means of a single cold reservoir. The combined process IJ, 
being a cycle, has no internal effects and its external effects 
are two, namely, the fall of a weight ana the heating of a single 
reservoir. 


Now if Y is true, then X must be either true or false. Let us 
assume first that X is false, that is, that a PMM2 is possible A 
PMM2 may be caused to raise the weight which was lowered 


in cycle IJ and to cool the reservoir which was heated in that 
cycle. Thus, the effects of cycle IJ, and therefore of process I 
have been completely undone. But chis is contrary to the 
proposition that Y is true. Therefore we have reduced to an 
absurdity the proposition that if Y is true, X is false. The 
only remaining alternative is that if Y is true then X must be 
true. 

It follows that the proposition Y, namely, that the [ric 
tional descent of the block cannot be undone, is logically as 
complete a statement of the Second Law as the proposition X, 
namely, that a PMM2 is impossible. 

The proposition Y was stated in terms of a particul:© it 
reversible process selected at random from among all rever: ible 
processes. It appears probable that the proposition Y ited 
in terms of any other irreversible process, such as the equ: ''2a 
tion of temperature of two bodies which are isolated ‘rom 
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everything but cach other, the flow of electricity through a 
resistance, unrestrained expansion of a gas, or unrestrained 
combustion of a fuel, would be an equally valid statement of 
the Second Law. That this generalization is true may be 
proved as follows: 

In the previous proof a cycle was devised, consisting of the 
process I and a real process J, for which the work was less than 
zero and heat was exchanged witha single reservoir. Once it is 
shown that such a cycle can be devised for any irreversible proc- 
ess whatever, then it follows that the proof herein given will 
hold when I is used to denote any irreversible process. 

To show this, we limit consideration to irreversible processes 
which may be elements of cycles. That is, we exclude proc- 
esses Which alter the system so that it can never be restored to 
its original state. This involves no loss of generality, since the 
First and Second Laws of Thermodynamics are probably mean- 
ingless for processes in which the system is destroyed, that is, 
for processes which do not allow restoration of the initial 
state 

This limitation implies the existence of a cycle IJ. Presuma- 
bly, such a cycle involves exchange of heat with one or more 
reservoirs and exchange of work with the environment. 

A substitution of frictional dissipation of work can always 
be made for heat transfer to a system. Heat transfer from the 
system can be to a single reservoir at low enough temperature. 
Therefore the cycle IJ requires only a single heat reservoir and 
the net heat flow will be away from the system. The work of 
the cycle, by the First Law, must therefore be less than zero. 

It follows that proposition Y stated in terms of any single 
irreversible process I is entirely equivalent to proposition X 
and is therefore a complete statement of the Second Law. 


CONCLUSION 


Progress in the exposition of thermodynamics has been in the 
direction of clarity of definition, rigor in logical developments 
based on principles, and more accurate interpretation of the 
fundamental experimental data underlying the science. The 
sense of mystery often associated with the science vanishes with 


921 


elimination of false, inconsistent, and superfluous concepts 
which have long beclouded its exposition. 

The survey given here shows that several patterns of ex- 
position and of understanding are available. Needless to say, 
only those which are unambiguous and adequate to the de- 
velopment of the science are acceptable. 
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Heat-Pump System Using Water Storage 


(Continued from page 903) 


It is difficult to predict just what effect the storage tank will 
lave on the average coefficient of performance until several 
more performance tests are made. It is estimated that a coef- 
ficient of performance of 3.63 (including all auxiliary equip- 
ment) can be obtained when the water in the storage tank is 
heated to 120 F on a 40 F outdoor day. 

The 3.27 kw used by the outdoor fan materially reduces the 
coefficient of performance, as indicated by curve B in Fig. 7. 
The coefficient of performance rises quite sharply as the out- 
door temperature rises, mainly because of the increased com- 
pressor efficiency at the higher suction pressures. 


CONCLUSIONS 


1 Because of the reduction in coefficient of performance, due 
(0 the outdoor fan, it appears a higher average performance 
could be obtained if provision were made to reduce the fan capac- 
ity at the higher outdoor temperature and thereby reduce the 
‘lectric consumption of the fan motor. 

2 It appears that the efficiency of the compressor drops ap- 
Preciably at the lower refrigerant temperature, accounting in 
part for rhe low coefficient of performance at low outdoor tem- 
peratures. Using a system employing a more suitable refriger- 
‘itor a different design of compressor valves would probably 
Mprove this condition. 


3 The type of refrigerant valves first installed was found to 
be unsatisfactory owing to the high pressure drop caused in the 


refrigerant circuit. Valves selected for this type service must 
be free-acting with a negligible pressure drop to refrigerant 
flow. 

4 The average coefficient of 3.5, indicated in Fig. 6, is be- 
lieved to be conservative. By a better setting of the temperature 
controllers, more effective use of the storage tank at higher out- 
door temperature, and a reduction in electric power consump- 
tion to the outdoor fan motor, it is felt that the coefficient of 
performance can be materially increased. 

5 It is apparent that the load factor on a heat-pump system, 
using storage, will be improved materially because of the possi- 
bility of using equipment of smaller capacity operating for 
longer periods to satisfy a given load. The extent of this im- 
provement on this system cannot be definitely determined until 
additional tests are performed. 

6 It is not the intent of the authors to state that the heat 
pump, using water storage and air as the heat source, will re- 
sult in practical applications in all cases. Experience gained 
elsewhere indicates that this type of system has many advan- 
tages over an air system without a storage tank, both in satis- 
faction of operation and higher efficiencies. The main disad- 
vantage is probably the space requirement of the storage tank. 





NATIONAL PLANNING 


An American Approach by Private Citizens 


By H. CHRISTIAN SONNE! 


CHAIRMAN, NATIONAL PLANNING ASSOCIATION, WASHINGTON, D. C. 


LANNING in itself is not 

new. It has been neces- 

sary in daily life, in the 
management of business, and 
for the survival of armed forces 
for thousands of years. 

The more single-minded is 
che purpose of any individual 
or group, the less difficult it is 
to apply planning techniques. 
Therefore planning techniques 
have been more widely used in 
management of city and local 
governments in the United 
States than in the more com- 
plex Federal Government. 
Nevertheless, private planning 
and action by groups of citizens 
or individuals with some special 
interest have had very real in- 
fluence on decisions as to na- 
tional policy. 

Group discussions designed 
to influence public opinion, and 
through that the legislatures, 
as well as organizations for the 
purpose of influencing Congress, 
long have been in existence in the United States. Such lobby- 
ing, when conscientiously done, can serve a useful purpose, but 
its danger lies in the fact that but few attempts are made to 
present Congress and the public with more than one side of a 
question. In recent years it had become increasingly difficult 
for Congress to make compromises between the opposing 
views of lobbying organizations, and frequently unintelligent 
compromises proved worse than no action at all. 


cult. 


economy.” 


tion. 


business, and labor. 


them. 


OBJECTIVES OF NATIONAL PLANNING ASSOCIATION 


The more complicated this nation’s social structure became, 
the greater, therefore, the need for impartial intelligent 
planning. 

‘*Planning”’ should not be confused with ‘‘planned economy,” 
a phrase often associated with the concept of a totalitarian 
state. The National Planning Association (N.P.A.), which 
was organized in 1934, plans for democracy and it plans to 
avoid a planned economy. 

The founders of N.P.A. realized that if their country were to 
work effectively as a true democracy, it would be vital to for- 
mulate well-conceived, long-range national policies which, 
when co-ordinated, would constitute a real national program. 
The formulation of such policies by the Federal Government is 
difficult—even were it desirable—for several reasons. One is 
the size and structure of our Government, under which each of 


1 President, Amzinck, Sonne & Company, New York, N. Y. 
Presented at the Eighth International Management Congress, Stock- 
holm, Sweden, July 3 to 8, 1947. 
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Conscious planning began comparatively late in the 
United States, where the frontier, states’ rights, and 
more recently economic-group conflict, have made the 
formulation of the long-term national policies diff- to 
Today the question is who shall plan and how? 
One choice is state control and direction—"planned 
The other choice is voluntary planning, 
which has its roots in the policies and management of 
companies, unions, municipalities, and industries. 
National Planning Association (N.P.A.) was formed in 
1934, as a private, nonprofit, and nonpartisan organiza- 
It plans to avoid a planned economy. 
policy cannot wisely be developed by any single group 
alone, because, to be effective, it must be accepted by all. 
Responsibility must be shared. 
Association, therefore, organized three standing com- 
mittees on national policy, one each for agriculture, 
These groups, aggregating over 
200 citizens, always seek the widest area of agreement 
and a constructive solution of the problems confronting 
I ooking to the future, N.P.A. may well become 
a balance wheel in our democracy, in which leaders of 
agriculture and labor,as well as management of business, 
will have an opportunity to make their sound views 
recognized on the national level. 


the forty-eight states retains 
certain sovereign rights which 
were not specifically delegated 
the Federal Government 
Another is that under the two- 
party system, with a possibility 
of frequently changing attitudes 
on national issues, there is no 
assurance that long-range poli 
cies will be carried through 
Still another is that, in a free- 
enterprise national 
policy is not government policy 
alone, but it is a combination 
of private and public policies 
Leaders of the National Plan 
ning Association take the stand 
that the basis of the United 
States economy should be pri- 


The 


National economy, 


The National Planning 


vate enterprise, with manage 
ment of private business, indus 
try, and agriculture operating 
as the people's principal means 
for providing jobs and produc- 
ing goods and services; with 
Government performing its con 
stitutional function of estab 
lishing the rules of the game, acting as impartial referee, 
and effecting fiscal policies through taxation and expenditure 
programs, such as public works, that will mesh with private uo- 
dertakings. It is recognized that in the case of a few basic 
materials such as coal or wheat, the necessity for some de 
gree of centralized governmental control over production cat 
not be ruled out. However, for the multitude of products, 
commodities, and services, which go to make up a high stand 
ard of living, the problem of goveramental planners is to ¢s 
tablish an environment favorable to private initiative 

Under this conception of the role of government planning 
however, it must be stressed that the private-enterprise system 
must adjust itself to a changing world. If private enterprise 
to go forward, there must be a new sense of responsibility for 
the welfare of all the people. There must be unity of purpose 
among all groups, with a realization that their group interests 
are identical. There must be the fullest co-operation, baset 
upon mutual trust, on the part of agriculture, business, labor, 
Government, and the social and educational groups This 
trust cannot merely be assumed; it must be honestly carned 
through practice in the first place, and thereafter preserved bs 
continuous good faith, performance, and collaboration. 


N.P.A. COMMITTEES ON NATIONAL POLICY 


With this in mind, three standing committees on nation! 
policy were formed by the National Planning Association: Ost 
each for agriculture, business, and labor. Because domestk 
issues are so tightly interwoven with international problems, 
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a Committee on International Policy was also formed, and 
there were added informal groups of the professions and Gov- 
ernment. 

When these committees meet jointly, they constitute what 
one might call a congress—approximately 200 persons who 
approach the nation's problems with the philosophy that the 
individual must integrate his personal interests with those of 
the group, and the group in turn must integrate its interests 
with those of the nation. 

In working out practical recommendations, the N.P.A. has 
certain fundamental aims as follows: 

1 To find some basic yardstick which applies to all the 
problems of our nation. Long before the Atlantic Charter, 
N.P.A. insisted that its plans should bear the stamp of the 
fundamenta! human values upon which the American Christian 
civilization rests. 

2 Being aware that differences so frequently arise because of 
lack of knowledge of all the facts, it is the policy of N.P.A. to 
test all facts carefully so that these may be instrumental in 
shaping the recommendations which, in turn, should be tested 
from the standpoint of their efficiency in producing results. 

3 Since no solution should be arbitrary, efforts are made to 
compare all different points of view and to discuss how sincere 
disagreements can be compromised wisely. Attempts are made 
to find the widest possible area of agreement and on that basis 
a constructive solution of the problem is sought. 

4 When that is accomplished, it is time to mgke a plea for 
emergetic action. Reports presenting areas of agreement are 
published, and suitable ways are found for presenting them to 
the public so that they may study the findings and then form 
their own opinion. Such objective analysis is the forerunner 
of public action on national problems 


The aim is to lay down a general pattern for the economy as a 
whole and to bridge the gaps in the social structure, bearing in 
mind that a successful democracy cannot stand still but is sub- 
ject to constant social evolution 


URGENT TASKS FACING N.P.A,. 


Now, it may be asked: What are the most urgent tasks be- 
tore such an organization as N.P.A.? 

Modern national problems require more information than 
any individual can supply. The task of such an organization 
as N.P.A. may be compared to that of an imaginary statesman 
of wide knowledge who secks to combine the self-interests of 
free individuals with the national interest. 

It is not necessarily the task of such a body to give all its time 
and effort to the end that the majority of the people get entirely 
what they think they want—for sometimes the majority may 
wish for something that in the long run may prove short- 
sighted, as, for instance, the isolation policy after the first 
world war. But granted that the wishes of the majority of the 
people are within the safe reach of a democracy, it would be 
the aim of the organization to show the way to attain the de- 
sires of the people and to weigh well the time element for the 
achievement of such desires. 

What the American people want and should be able to 
achieve is, primarily, peace at home and abroad. Realization 
of this aim depends not only upon co-operative participation 
inthe United Nations, but upon the establishment of a domestic 
economy that will mesh with a world economy, thus providing 
‘stable basis for long-term peace. A violent postwar depres- 
sion in America would probably prove an insurmountable ob- 
stacle to the achievement of world peace. Next, the American 
People desire the abolition of unemployment—or the pro- 
“sion for what they term ‘‘full employment opportunity.”’ 

On he subject of international and domestic peace, N.P.A. 
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has issued a number of joint statements by the agriculture, 
business, and labor committees and has published timely 
pamphlets on such subjects as the reconversion of American 
industry, taxes, and fiscal policy, American opportunities in 
world trade, the Bretton-Woods proposal, the food and agri- 
culture organization, a national food and nutrition program, a 
stable construction industry, economic recovery in Europe, and 
on international relief problems. 

The association has pointed out that a stable economy in the 
United States is not only desirable from a domestic point of 
view but a prerequisite for a stable and peaceful world, and is 
essential to effective American participation in international 
organizations. 

NEED OF MODERNIZING GOVERNMENT ORGANIZATION 


In a dynamic democracy, it is vital that the legislative body 
at all times be able to function with efficiency. One of the more 
important accomplishments of N.P.A. is therefore a joint 
statement? by the standing committees which proposes con- 
structive measures whereby the nineteenth century organiza- 
tion of Congress can be modernized to cope with twentieth 
century problems. Any joint statement by N.P.A. is always 
scrutinized carefully by representatives of agriculture, business, 
labor, and the professions. This guarantees that such recom- 
mendation does not represent sectional interests but is 
deemed to be in the interests of the nation as a whole. A 
year after publication of the joint report, Congress passed the 
LaFollette-Monroney Reorganization Act, which has greatly 
improved the machinery of Congress, but N.P.A. is continuing 
its efforts to stimulate the further steps necessary for congres- 
sional self-improvement. 

A modernized Congress, which is able to act with sufficient 
alertness to create a domestic atmosphere under which stable 
conditions can exist and contribute to world peace, is necessary 
to attain the second great objective of the American people— 
full employment opportunity. 

It seems fair to say that the elimination of unemployment has 
become a national objective and is necessary for the mainte- 
nance of peace. 

Inasmuch as other systems of government have been able to 
do away with unemployment, the American democratic free- 
enterprise system may stand or fall on the questioa of whether 
it can solve this problem. 

Full employment to the N.P.A. means that if 2 man desires 
to and can work, there should be a useful job for him some- 
where in the country. It does not mean that society owes him 
a living, but it does mean that society owes him a chance to 
make a living. 

The National Planning Association believes that, with team- 
work between the major economic groups and Government, 
great progress can be made in the solution of the unemployment 
problem. After profound study, this conviction led to publica- 
tion of its findings.* The conclusions reached seem to bear out 
the premise that the large unemployment of the 1930's had its 
roots in the circumstance that, while our economy had changed 
from that of a debtor nation to that of a creditor nation 
during the first world war, the habits of the people, particu- 
larly their savings habits, had not been readjusted to the new 
conditions. 

BALANCING THE NATION'S BUDGET 


When searching for ways to assure employment for all 
Americans who will need and want useful, profitable jobs, 
N.P.A. quickly recognized that prewar relationships between 


' ——— the Congress,"” N.P.A. pamphlet No. 39. 


3**National Budgets for Full Employment,’’ N.P.A. ‘‘planning’’ 


pamphlets nos. 43-44. 
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production, consumption, and savings would have to be 
changed. The nation’s budget—the total of everybody's in- 
comes and expenditures—could not be balanced unless the in- 
crease in expenditures somehow kept pace with the increase in 
productive capacity and efficiency. If they did not, there 
would be a deficiency in expenditures, or what N.P.A. calls a 
“‘gap’’ of approximately $9,000,000,000 which would be saved— 
consequently not spent, and therefore again creating unem- 
ployment and consequent depression. 

Savings have always been useful and will be useful in the 
future. In that respect Americans should not be afraid of living 
up to the traditions of the past. But, in the old days, savings 
served two purposes: namely, (1) they were used partly to de- 
velop the enormous resources of the country, and (2) partly to 
produce goods and services to ship abroad in payment of the 
then relatively large debt, for the United States at that time 
was a debtor nation. 

However, when America, during the first world war, turned 
almost overnight from a debtor nation to a creditor nation, a 
new situation arose. The economy had to be readjusted accord- 
ingly. It seems logical that, when a great part of the nation’s 
production and service no longer is needed for the purpose of 
paying debts abroad, the Government could spend more, and 
simultaneously the average citizen should be able to increase 
his standard of living. In effect, this is what the N.P.A. studies 
tend to indicate. 

It is not unnatural to assume that fair-minded and intelligent 
men can compromise their views; and one may find that a per- 
centage, say, a third, of the so-called gap of $9,000,000,000 will 
disappear, because in time, due to stability and increased social 
security, there will be less savings on the part of those who in 
the past saved for security. One may find that another third 
will be bridged by increased business activity and exports; and 
finally, the last third of the gap may be covered by social im- 
provements, health, education, housing, conservation of our 
national resources, etc. 





NATIONAL EMPLOYMENT SITUATION BEING INVESTIGATED 


Since issuance of that N.P.A. report,* which was designed to 
clarify some of the directions along which full-employment 
policies would have to be developed, the nation has gone 
through several phases of its return to peacetime production. 
Not the least significant development has been the passage by 
Congress of the Employment Act of 1946. The Act calls for an 
“economic report’ to be made by the President to Congress on 
the national employment situation; it sets up a three-man 
Council of Economic Advisers to assist in the preparation of the 
report and to formulate economic programs; and it establishes 
a Joint Congressional Committee on the Economic Report. The 
National Planning Association co-operates—in an informal 
way—with the Council of Economic Advisers appointed by the 
President under the Act. The Council's first report, inciden- 
tally, appeared in January, 1947. 

This is the first step toward the achievement of an ultimate 
goal which still may be many years ahead of us. Many mis- 
takes will be made. There are those who doubt that the un- 
employment problem can be solved at all. Others believe that, 
if action is taken too quickly, without proper planning, 
many pitfalls will be faced. All objections and fears have 
validity. 

These are some of the main issues upon which N.P.A. has 
deliberated and upon which much additional work will be 
required in the future. Although its efforts have been con- 
structive and useful in the past, it is generally recognized that 
this organization will likely become increasingly important in 
the future. 





MECHANICAL ENGINEERING 


CURRENT PROBLEMS UNDER DISCUSSION 


An indication of the urgency of some of the nation’s problems 
may be gleaned from a brief summary of some of the observa- 
tions and projects discussed at a recent joint meeting of the 
National Planning Association. Concern was expressed over 
the future, but there was evidence of a desire to do something 
about it. 

Industrialists were worried about the relationship between 
increased production and the price-and-wage structure. Re- 
tailers were worried about how soon and at what prices they 
could get goods. Labor and the buying public were hoping for 
goods to buy, but they were worried about the question of how 
big the pay envelope would be and how much it would buy. 
The farmers wondered whether they could produce at full 
capacity; they wanted to, but they were fearful that if they did 
and the rest of the economy started to recede, they would be 
left with a surplus. 

It was such fears plus the determination to find a way to 
overcome them that led to the most constructive single state- 
ment which came out of the joint meeting. Agriculture, busi- 
ness, and labor members reaffirmed and strengthened their pre- 
vious statements in an up-to-date joint declaration called 
“Goals of Cooperation."’ That statement calls for teamwork 
in dealing with day-to-day problems. It seeks to develop an 
atmosphere in which men can know, respect, and have conf- 
dence in one another. It places on agriculture, on business, and 
on labor clear responsibilities for democratic disciplined leader- 
ship. In shert, it urges a continuous conference table of citi- 
zens, and pledges its signers to work for that continuous con- 
ference table. 

The men and women meeting together at N.P.A. did 
stop, however, with stating the goals. They made a number 
of specific recommendations on current national issues. For 
example, they agreed on policies which would enable this 
country better to meet its responsibilities in the critical world 
food situation. 

They also set additional tasks for themselves on crucial! ques- 
tions for which they did not know the answers. In the field 
of labor-management relations, three difficult but important 
studies were initiated as joint projects: 

1 A joint subcommittee was instructed to study and recom- 
mend the best ways to distribute the gains from increasing 
productivity. The board and committees authorized this 
study because they are convinced that the high and steadily 
rising standard of living of the people of the United States 
has been due largely to the continued rapid increase in produc- 
tivity which has characterized our economic system. Labor, 
management, and the public are in agreement today that con 
tinuance of this advance is of the greatest importance to the 
national welfare. 

Industrial relations in the past have been adversely 
by frequent inability of labor and management to agree com 


not 


fected 


cerning the distribution of the increased income resulting 
from gains in productivity. In addition, arriving at the 
best distribution is vital to the proper functioning of the 
economy. / 

N.P.A. believes that the problem of the distribution of gains 
from increasing productivity has not been studied adequately, 
and that analysis and recommendations at this time can be 
fruitful. The governing principles should be that the distribu- 
tion must be equitable; should produce the greatest ctal of 
consumption plus investment; and should lead to c tinued 
rapid advance in productivity. 

2 Related to the productivity study is another, 4; proved 
by the members at the joint meeting, on the causes indus- 
trial peace, as differentiated from industrial warfar: — 

- than 


collective bargaining. There is more industrial pea 
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most people are aware of because peace is not spectacular or 
dramatic and people just do not hear of it 

3 Still another project, authorized at the meeting, is a 
thoroughgoing study of the ‘‘annual wage.'"’ Annual wages 
are being widely discussed in the United States by both man- 
But there are many definitions of what an 

Some people think it means a year's 
Others think it 
means an assured amount of work during the vear. To others 
itmeans a definite agreement by an employer with his workers, 
prov iding for specific quantities of work or wages during the 
N.P.A. plans to 


investigate as realistically as possible what labor can gzin 


agement and labor 
annual wage means 
wage to every worker in a plant or industry 


year for a specific portion of the workers 


from the annual wage, what business can gain from it, and 
what it would mean to our economy—not only in terms of em- 
ployment and wage stability but from the moral and social 
points of view 


There was unanimous approval by the Agriculture Commit- 
‘‘Dare Farmers Risk Abundance2?’’ which had 
A year ago, as at 


tee OF 


a report 
been in preparation for more than a year 
present, American farmers were being asked to plant and grow 
foods direly needed domestically, and in war-torn and devas- 
tated countries. But even then farmers knew that there would 
bea day of reckoning when they might have excess production 
with food rotting on the ground. 

Another approach to the nation’s future was reported at the 
int session. N.P.A. announced the formation of a Commit- 
tee of the South to work out private and public programs for 
speeding the development of the vast resources of the southern 
section of the United States. The development of the South, 
N.P.A. believes, is a matter of major national policy. It still 
has a great reservoir of undeveloped resources, untapped mar- 
kets, and manpower available for jobs in new industries and 
businesses. The nation cannot attain its goals of continuing 
high-level employment and production with rising standards 
f living unless that reservoir is opened. Furthermore, it is 
the conviction of this association that representative southern 
kaders, who recognize the interdependence of economic groups 
and geographical areas in the nation, are best equipped to 
state the goals and point out the private and public action re- 
quired for full development of the South's potentialities. 

A first meeting of the committee, composed of leaders from 
the sourchern area, was held in Alabama on November 21, 1946. 
Members in attendance included some 50 southerners active in 
agriculture, business, education, finance, government, indus- 
tty, labor, and the press. A great deal of unfavorable atten- 
tion has been given to sectional and racial conflict in the South. 
But at chat meeting—held in the ‘‘deep South'’—whites and 
blacks, American Federation of Labor (AFL) and Congress of 
Industrial Organizations (CIO) members, owners of textile 
nills and mines, bankers and farmers, teachers and publishers, 
local and national government officials, sat down together and 
hegan mapping out ways to raise incomes and living standards 
inthe South and ways to make the South's full contribution to 
thenation’s progress 


CO-OPERATION THE KEYNOTE TO SUCCESS 


ln a constantly changing world, democratic machinery must 
tall times be kept efficient. Co-operation on the part of agri- 
culture, management, business, and labor will be of great help 
tothe Government and to Congress, as well as a great stabiliz- 
ing influence in the American democracy. 

The work of N.P.A. has been approached in this spirit by 
4gticulture, business, and labor, and by leading economists who 
®-Operats in its activities. N.P.A. has had the satisfaction 
Ofseeing that many of the studies it has undertaken and many 
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of the questions which it has raised are now more widely under- 
stood and have been lifted above ordinary political contro- 
versy. 

It is well to bear in mind that the underlying philosophy of 
N.P.A. welcomes all planning organizations. Good work 


done by others helps this association in its deliberations. 


PROGRAM FOR THE FUTURE 


The time has come when full employment opportunity for 
everybody willing to work, adequate social security, adequate 
nutrition, medical care, a sound fiscal policy, and a sound for- 
eign policy along definite lines, should be lifted above political 
bickering. 

Looking to the future, N.P.A. may well become a balance 
wheel in the United States democracy in which leaders of 
agriculture and labor, as well as management and business, 
will have the opportunity to make their sound views recog- 
nized ona national level. It may increasingly leave individual 
research to other organizations and confine itself more and 
more to being an assembly plant which, with proper timing, 
constantly devotes its efforts to planning for the ever-changing 
needs of the dynamic democracy of the United States. 


Applied Mathematics 
Laboratories 


FEDERAL center of applied mathematics—the National 

Applied Mathematics Laboratories—has been established 
as a division of the National Bureau of Standards, according 
to an announcement by Dr. E. U. Condon, Director of the 
Bureau. 

Organized to conduct research and provide services in the 
field of applied mathematics, the new organization is oriented 
around modern mathematical statistics as applied to the physi- 
cal and engineering sciences and to the development and use 
of modern high-speed computing. The Applied Mathematics 
Laboratories include four separate laboratories: the Institute 
of Numericai analysis; the Computation Laboratory; the 
Statistical Engineering Laboratory; and the Machine Develop- 
ment Laboratory. 

The concept of such a center originated in 1946 in what is 
now the Office of Naval Research when it became apparent that 
there was a strong need for a centralized national computation 
facility, not only equipped with high-speed computing ma- 
chinery, but able to contribute to the development of such 
equipment. Further co-operative study between the Bureau of 
Standards and the Office of Naval Research indicated that an 
organization wider in scope than a national computation center 
was needed. The development of high-speed tools for computa- 
tion, for example, carried with it an obligation to perform 
research and conduct training in the theory and disciplines 
needed for the most effective use of these tools. From the 
standpoint of both government and private research and indus- 
trial processes, the final aim of such a center is to provide the 
economies and introduce the efficiencies which are possible when 
relatively inexpensive calculating is substituted for expensive 
trial-and-error experimentation. 

Besides the four laboratories making up the organization, the 
work is carried on with the advice and guidance of a committee 
called the Applied Mathematics Council. The Council is 
made up of representatives of government agencies and 
private organizations actively interested in the work of the 
unit. 
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Abstracts and Comments Based on Current Periodicals and Events 
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BY J. J. JAKLITSCH, JR. 





— for these pages is assembled from numerous 
sources and aims to cover a broad range of subject mat- 
ter. While few quotation marks are used, passages that are 
directly quoted are obvious from the context and credit to 
original sources is given. 


Education 


ECAUSE of the nation’s shortage of scientific and tech- 

nological personnel and the shortage of teachers to train 
such personnel, Rensselaer Polytechnic Institute, Troy, N. Y., 
will devote as many of its facilities as necessary to a wide edu- 
cation program for ‘‘more and better high-school teachers 
in science, technology, mathematics, and vocational educa- 
tion.” 

Under what was described as the only existing program of 
its kind, R.P.I. will confer two degrees it has not heretofore 
conferred in its 123 years of existence. They will be bachelor 
of science in vocational education and master of science in edu- 
cation. 

Co-operating in the program are the New York State Depart- 
ment of Education and the State College for Teachers at 
Albany. 

Livingston W. Houston, member A.S.M.E., president of 
Rensselaer, said that R.P.I. and the two state agencies had 
decided upon the plan in order to help provide a larger supply 
of teachers needed to train personnel for the nation’s large 
program for research and development in atomic energy and 
other scientific advances. 

He said that the shortage of operating personnel which could 
be recruited for these purposes is serious. 

This new program would also be of direct benefit to New 
York State in providing competent teachers for the technical 
institutes being established in several areas of the state. 

Under the plan, students attending the State College for 
Teachers at Albany, for example, will take courses in engineer- 
ing, applied science, mathematics, drawing, industrial and 
technical education, and in more general subjects, by attending 
evening, Saturday, and summer courses set up at R.P.I. es- 
pecially for the purpose. 

The same courses, on both undergraduate and graduate 
levels, also will be available for the upgrading of both men and 
women who are already teaching in schools throughout this 
state and in others. 


U. S. Fuel Economy 


REPORT on fuel economy since 1939, prepared by the 

United States National Committee for the World Power 
Conference held at The Hague, Holland, Sept. 2-9, 1947, re- 
veals that during the war the basic conditions requiring fuel 
economy arose from the diversion of normal supplies to mili- 
tary uses and the greatly expanded requirements of fuel for war 
industry. Fuel oil and its derivatives were principally affected. 


Since the end of the war most of the difficulties which were 
experienced have disappeared, except for the temporary effects 
of labor disputes and price maladjustments. At present, prac- 
tically all measures which had been in force to limit the usage 
of various types of fuel have been eliminated, and efforts to 
promote the economical utilization of fuel are fundamentally 
based on the costs and economics involved, rather than on the 
availability of supplies. 


CONDITIONS REQUIRING FUEL ECONOMY 


The production of fuels was hampered by shortages in labor 
and equipment at the source and by the severe dishocation of 
the normal transportation system. Coal-mining operations 
were faced by a shortage of manpower due to the draft, strikes, 
and absenteeism. Further difficulties arose from shortages of 
equipment and supplies. Crude-oil production was well main 
tained despite large increases in demand. Refining capacity 
was tremendously enlarged for 100-octane gasoline, synthetic 
rubber, and the like, with consequent effects on the availability 
of domestic and commercial products. Transportation was the 
major difficulty, requiring a shift from tankers to rail and pipe 
line distribution and placing a heavy burden on the railroads 
Shortages of materials affected drill steels and pipe-line and 
refinery construction. The principal natural-gas problem wa 
one of transportation, necessitating pipe-line rearrangements t0 
permit delivery to the points of use. 

The problem of demand was one of satisfying the increased 
military demands and of supplying war industries while main 
taining adequate supplies for civilian use. 

In general, demand for all fuels increased greatly during the 
1939-1945 period, with a greater or lesser shortage in all cate 
gories. Hydrogenerated electric energy was utilized to a maxr 
mum extent, increasing from 44 to 80 billion kwhr during th 
period. 

Price had very little effect on the choice of fuels or on fue 
economy during the war period, Availability was the deter 
mining factor, with minor exceptions. 


ADMINISTRATIVE MEASURES 


All petroleum products were urder the control of the Petro 
leum Administrator for War. Coal products were under tht 
control of the Solid Fuels Administrator. The Office of De 
fense Transportation, through its allocations of transportatio 
facilities, and the Office of Price Administration, through 
rationing and price-fixing authority, were the principal © 
operating agencies. 

All necessary measures were taken to increase production @ 
fuels, such as lengthening the work week, draft exemptios 
and expediting supplies and repairs for necessary equipmest 
For coal, new strip mines were opened, and mining operatios 
were further mechanized. For oil, practically the entire pif 
line system was rearranged and additional cross-country lis 
were built. Hydroelectric generating capacity was added t0! 
maximum extent, and extensive interconnection of electric 5 
tems was made to permit greater utilization of hydro resource 

On the east coast, where civilian oil supplies were limite, 
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restrictions were established to shift the use from oil to coal by 
rationing Oil use before rationing coal; by interconnecting 
electric systems using oil with coal-burning systems to permit 
shutdown of the former; by limiting the installation of new 
oil-heating equipment, and the like. 

As shortages in civilian coal supplies developed, rationing of 
solid fuels was resorted to with deliveries restricted for the 
general consumer to about seven cighths of normal use, while 
the large users were required to reduce their stockpiles. 

Throughout the war period various measures designed to 
conserve the fuel supply as a whole were in force. These in- 
cluded: Adoption of ‘‘war time;"’ adoption of ‘‘brownout,”’ 
curtailment of use by places of entertainment, and curfew rules; 
reduction in heating temperatures for public buildings; saving 
resulting from ‘‘dimout”’ rules; rationing of petroleum products 
for nonessential driving, motorboats, and similar uses. 


TECHNICAL PROBLEMS-~PRODUCTION 


Asa result of increased demands and changing load character- 
istics, electrical generating equipment, in many systems, was 
erated for longer periods of time than the equipment was 
riginally designed for, resulting in much higher plant factors 
Some of the special problems encountered were as follows: (1) 
Increased steam temperatures and pressures to the limits set by 
available metals (950 F) and difficulties with slag in the super- 
heaters (800 F); (2) increased automatic controls, especially 
under variable-load conditions; (3) higher feedwater tempera- 
wre; (4) installation of liquefied petroleum facilities for carry- 
ing peak loads on gas systems; (5) revision of gas-making 
methods to recover increased amounts of critical residuals. 

New techniques in oil-refining processes and new methods for 
exploration and bringing in wells were developed. In coal pro- 
duction major developments were salvaging coal formerly re- 
jected and increased mechanization. A program for develop- 
ment of synthetic fuels (alcohol and butanol) from wood was 
initiated but is still in the pilot-plant stage. Some progress 
was made in liquefying natural gas at the oil well but much of 
the gas produced was wasted. 


TECHNICAL PROBLEMS-~—ALTERNATIVE FUELS 


Fundamentally, the use of alternative fuels for power genera- 
tion, gas-making, and in industry, was not extensive. Some 
progress was made in burning coal-oil mixtures; adapting fur- 
aaces for either coal or oil; burning substitutes such as bagasse, 
water gas, and tar. However, there was a widespread use of 
inferior grades of coal with the consequent problems of in- 
ceased ash content. In the domestic and commercial fields, 
substitution of lower grades of anthracite, admixture with 
bituminous and reclaimed coke, and shifts from oil-fired to coal- 
fred equipment were the principal changes. In addition, the 
oil shortages led to the conversion of many homes to the use of 
gas for heating. 


AND MEASURES FOR INCREASED EFFICIENCY——INDUSTRY, 
DOMESTIC, AND COMMERCIAL 


&CONOM Y 


Boiler-room efficiency decreased during the war, being sub- 
wdinated to the major problem of production. Over-all 
turbine-room efficiency likewise was reduced largely because of 
increased plant factors and utilization of older equipment. 

In the domestic field, the trend toward more efficient appara- 
tus, largely interrupted during the war, is expected to continue 
“a greater rate, with extensive replacement of existing equip- 
ment with new and generally more efficient equipment. Ex- 
amples are the gas-design and oil-design furnaces; mechanical 
stokers and automatic draft regulators for coal-fired furnaces; 
home insulation; insulation and storage-heating for gas ranges; 
Mprovements in electric-refrigeration equipment; fluorescent 
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lighting. In territory served by hydroelectric power there is an 
increasing use of electricity for space heating through the use 
of stored heat during off-peak hours, with a consequent saving 
in the use of fuels. 

The improvements in efficiency are not expected to result in 
any net savings in fuel consumption, however, since a greatly 
expanded utilization of apparatus is anticipated for comfort, 
convenience, and improvements in the standard of living. 


DEVELOPMENT OF NEW EQUIPMENT 


In so far as conventional equipment is concerned, no radical] 
improvements are expected apart from the items herein noted. 
New design equipment includes the gas turbine, the hot-air 
turbine, and the heat pump for cooling and heating. A new 
process for completely supplying domestic energy requirements 
by means of a single fuel-burning device utilizing tetracresyli 
cate which boils at 800 F is also being developed. 


EDUCATION IN THE USE OF FUEL 


Education for efficient utilization in industry, the utilities, 
and the schools has been a basic element of the educational cur 
riculum and of industrial routines, but has taken on greater im- 
portance since the advent of shortages and increases in the rela 
tive costs of fuel. The present importance of the subject is indi- 
cated by the recent publication of a major work on coal utiliza 
tion by a group of forty members representing various research 
and commercial organizations. (Chemistry of Coal Utiliza- 
tion, Division of Chemistry and Chemical Technology, Na- 
tional Research Council.) 


New Submarines 


N article in the September-October, 1947, issue of Ordnance 

reveals that the U. S. Navy laid before Congress recently 

a 4-year plan for the development and exploitation of new types 
of submarines and surface craft of far-reaching importance. 

Concentrating on the potentialities of troop-carrying and 
cargo-carrying submarines and the development of antisub- 
marine measures to counter the best in submarine practice, the 
plan looks particularly to the special needs required by opera- 
tions in polar waters. 

The new program is one of ship conversion so extensive as to 
amount almost to new construction. It draws importance from 
the fact that much of it is based on submarine work completed 
by the Germans just before the end of the war, which was well 
in advance of anything on the Allied side. 

The antisubmarine developments included in this plan will 
enable the Navy to work up an antisubmarine technique capa- 
ble of competing with the latest in submarine development. 
The secrets obtained from Germany were shared with the 
British and the Russians, the latter having the additional ad- 
vantage that they occupied the German submarine-building 
bases and captured many of their builders and designers. 

Authorization has been sought to build two troop-carrying 
submarines, one cargo-carrying submarine, two landing ships 
(dock), one picket submarine for special Arctic patrol and 
reconnaissance work, and a general-cargo transport reinforced 
for work in ice-infested waters, as well as nine destroyers es- 
pecially equipped for antisubmarine work. 

The troop-carrying submarines are expected to be able to 
carry 100 men fully armed in addition to a crew of about 60. 

On July 13 the Navy disclosed that two new experimental 
submarines—the world’s fastest undersea combat craft—would 
be completed in 1951 and would be radically different from 
those that sank two thirds of Japan’s merchant fleet in World 
War II. 
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Congress appropriated $33,000,000 for the vessels and inci- 
dental experimental work. They will incorporate secrets 
known only to the United States Navy, plus secrets captured 
from the Germans and the Japanese in the war. 

They will be named after the wartime submersibles ‘‘Tang”’ 
and ‘‘Trigger.”’ 

Hull, machinery, and contract plans are being prepared by 
the Bureau of Ships and the Portsmouth, N. J., Naval Ship- 
yard. The Tang will be built in Portsmouth and the Trigger 
in a private yard. 

While the Navy is giving no details, it is known that the 
Germans were working on a submarine at the close of the war 
which could stay under water for long periods and travel be- 
low the surface at 25 to 26 knots. The conventional American 
submarines can make only about 11 or 12 knots under the sur- 
face. 

Both ships will carry new-type weapons and more efficient 
sonar equipment for detecting the enemy. 


Vacuum Pressin 2g 


ABLET compressing at atmospheric pressure, as in the 

manufacture of pharmaceutical tablets, mint candies, elec- 
trical porcelains, chemicals, sintered carbides, vitamins, food 
specialties, and other materials and products, is well-estab- 
lished practice. The method is said to have certain limitations, 
however, especially in feeding and in the compressing of ma- 
terials in which entrapped air tends to reduce press-operat- 
ing speeds, or cause laminations, or other defects in pieces pro- 
duced. 

To overcome the difficulties of atmospheric compressing the 
F. J. Stokes Machine Co. is reported to have developed a new 
machine and technique in which compressing is done under 
vacuum pressures which are varied to meet conditions. This 
press applics a maximum of 20 tons’ pressure from above and 
below, has a die fill of 25/s in., and will produce pieces up to 3 
in. in diameter. 

Pressure from above is exerted by means of an adjustable 
eccentric crank and on the lower punch by cam action. A 
vacuum chamber surrounds the die table, the punches, and the 
feeding device. The feed hopper, with vacuum cover, is at- 
tached to the top of the vacuum chamber and a receptacle un- 
der vacuum receives the finished parts at the side of the main 
vacuum chamber. Special stuffing boxes seal the upper and 
lower plungers where they enter the chamber. 

The parts receptacle is large enough to hold all pieces pro- 
duced from one full charge of the hopper. A vacuum pump can 
be supplied. Several of these presses are in actual service and 
one is available in the Stokes laboratory for testing various 
materials under different conditions and at vacuums to within 
a few millimeters of absolute pressure. 

All the possibilities of this new technique have not been 
explored, but sufficient factual information has been developed 
to indicate the process should have a wide application. Ad- 
vantages claimed for vacuum compressing as compared with 
atmospheric compressing are as follows: Elimination of air 
produces pieces which would ordinarily laminate due to air 
cracks; material feeds more freely; generally less depth of fill is 
required because of increased density of loose powders; con- 
versely, thicker pieces can usually be produced with a given 
depth of fill; press speeds can be stepped up; savings in material 
costs can sometimes be made by reducing the quantity of binder; 
a high degree of uniformity in granulations is not required; 
there being no air in the chamber, no“‘puffing’’ can occur as the 
upper punch enters the die; there is little or no loss in material 
and no soft spots occur at the edges of the piece; operation is 











cleaner, with less dispersion of fine dust and resulting wea: 
machine parts. 

Tests are being conducted on metal powders, carbon mixes, 
sintered carbides, ceramic tile, and other applications for which 
this new technique seems to offer possibilities. 


Electronic Timer 


NEW electronic timer, particularly adapted for use with a 

falling-ball viscosimeter in the study of the rapidly cha 
ing viscosity of an opaque fluid, has been designed by P. J 
Franklin of the National Bureau of Standards. The device 
consists of pulse-sharpening and trigger circuits, and the pas- 
sage of the ball through two coils around the viscosimeter 
tube is used to trigger a radio-frequency oscillator, starting 
and stopping a timing device. 

In measuring viscosity by the falling-ball method, a closed 
tube, surrounded by a constant-temperature jacket and contain- 
ing a ball immersed in the liquid to be studied, is quickly in- 
verted. See Fig. 1. Viscosity is determined from the rate of 
descent of the ball through the liquid, and this requires accurate 
timing, which the electronic timer provides. The method is 
very useful for viscosity measurements in many industries, for 
example, in the production of paints and lacquers where the 
instrument must be enclosed to prevent evaporation of volatile 
The falling-ball viscosimeter is also used in the oil 
and asphalt industries. Here the opacity of the liquids in- 
volved makes nonvisual timing a necessity. For similar rea- 
sons, viscosity measurements of catsups, jams, jellics, and 
other foods are perhaps most efficiently carried out with a fall- 
ing-ball apparatus equipped for electronic timing. 

A comparatively simple circuit, Fig. 2, was developed for 
the timer, making use of the radio-frequency induction field 
The output of a 1400-ke crystal oscillator is link-coupled to the 
start and stop coils surrounding the viscosimeter tube. No 
buffer amplifier is required. A small padding condenser 1s 
placed across each coil, so that the amount of detuning is the 
same in both coils as a steel ball falls through them, changing 
the inductance of each coil in turn. 

The radio-frequency power from each coil is rectified in the 
separate diodes of a 6SQ7 tube, and the resulting change in 
cathode current is amplified in the triode portion of the cube to 
obtain sufficient voltage variation to operate a pulse-sharpening 
circuit consisting of two 0.04-watt neon bulbs in series witha 


solvents. 
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FIG. 1 PHOTOGRAPH ILLUSTRATING THE TIMING OF A 


BALL VISCOSIMETER BY MEANS OF THE NEW ELECTRONI (MER 
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load resistor. When the volt- 
age in the plate circuit of the 
amplifier rises to the ignition 
point of the neon tubes, the 
neons suddenly fire and a sharp 
pulse 1S produced across the 
load resistor These tubes 
have a small amount of ra- 
dium added to provide uni- 
form ignition voltage regard- 
less of illumination. Fur- 
thermore, they have the ad- 
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voltage of the triodes has 
dropped to a low value, al omenest sreceo 
lowing only one pulse to occur 
with the passage of the ball 
through each coil. Both pul- 
ses are placed on the grids ot 
a trigger pair, which on the 
first pulse closes a relay that 
starts a Clock and on the second pulse opens the relay to stop 
theclock. Time of fall, as measured with this circuit for one 
direction of travel, was found to be reproducible within 0.01 
sec for a fall time of 2.5 sec 

The electronic timer was designed for a process requiring re- 
peated measurement of the viscosity of an opaque liquid held 
within a limited temperature range. 


Apprentice Training 


HAT 96,000 establishments are now participating in 25,400 

apprenticeship programs was revealed recently in an ad- 
dress by William F. Patterson, director, Apprentice-Training 
Service, U. S. Department of Labor, before the annual convention 
in Cincinnati, Ohio, of the Metal Polishers, Buffers, Platers, 
and Helpers International Union. 

This high mark in the number of establishments now train- 
ing apprentices, which was reached in June, was a gain of nearly 
80 per cent over the number recorded for June of last year, Mr. 
Patterson pointed out. It was a 167 per cent gain in programs 
established. 

He stated that while the construction industry has made 
extraordinary progress during the past 12 months in establish- 
ing apprentice-training programs to supply the craftsmen needed 
for housing and other building projects, the metalworking 
industry has been equally active in the development of its much- 
needed skilled workers. Individual-plant apprenticeship pro- 
grams, which are mostly in the metalworking trades, tripled 
during the year. 

The records of the different states reveal that Ohio now 
kads the nation in the total number of programs as well as in 
the number of programs set up in individual plants, while 
Glifornia leads in the number of areawide programs and the 
total number of participating establishments. Among the 
close competitors of these two states in apprenticeship activi- 
ties, are Pennsylvania, Wisconsin, Michigan, Illinois, New 
York, Texas, and Virginia. 

Attention was called to the fact that 1947 is the tenth an- 
llversary since the enactment of the national apprenticeship 
lw; and of the establishment under that law of Apprentice 
Training Service and the Federal Committee on Apprenticeship, 
the national joint management-labor policy-making body on 
‘pprentice training. The national law known as the Fitzgerald 
Act, was passed by Congress in 1937 “*. . . to promote the 


FIG. 2 CIRCUIT DIAGRAM FOR ELECTRONIC TIMER FOR VISCOSITY MEASUREMENTS 
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furtherance of labor standards of apprenticeship . a 
to bring together employers and labor for the formulatio 
of programs of apprenticeship.”’ 

Although the national apprenticeship program has been 
through many vicissitudes since the enactment of the Fitzgerald 
Act, the accumulated records of Apprentice Training Service 
show an amazing response on the part of employers and labor 
in carrying out the objectives which are sought by that legisla- 
tion. 

In conclusion, it was recommended that the metalworking 
industry follow the example of the construction industry in 
the adoption of national standards of apprenticeship in each 
trade for the guidance of employers and labor unions in every 
locality. National standards have been helpful to local groups 
in the construction industry, and this plan should be equally 
helpful in the metalworking industry. It would greatly 
facilitate the setting up of apprenticeship programs, clarify 
procedure, and eliminate many of the questions which arise in 
establishing and conducting programs. 


” 


Radioactivity 


LTHOUGH radioactivity still is present on Bikini atoll, 

site of the 1946 atomic-bomb tests, human beings could 

reside on the atoll without danger, at least for a brief period of 
time. 

This is the opinion of Dr. William H. Hamill and Dr. Russell 
R. Williams, Jr., professors of chemistry at the University of 
Notre Dame, who returned on September 4-to Notre Dame 
after serving as special consultants to the United States Navy 
in atomic research studies conducted this summer at Bikini to 
determine conditions on the atoll one year after the bomb ex- 
periments. 

Both Dr. Hamill and Dr. Williams, who were concerned in 
their investigations with the radiochemical effects on the 
atmosphere, agreed that there is still much radioactivity at 
Bikini, but that the activity is thoroughly distributed among 
the biological deposits and is not concentrated in one loca- 
tion. 

The two scientists said that human beings could live on the 
atoll briefly—even possibly for a period of a year—without 
suffering ill effects from the radioactivity present at Bikini. 
They pointed out that water life, such as fish, contain radio- 
activity, but that a person eating only a few of the fish would 
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growing on the atoll. 

Drs. Williams and Hamill reported that divers went 200 ft 
below the surface to study the radioactivity aboard ships sunk 
by the test blasts. These divers labored under difficult condi- 
tions, however, since at that depth they were able to work 
only 20 minutes at the bottom while taking about four hours to 
rise to the surface because of necessary decompression pro- 
cesses. 

In order to facilitate the difficult process, underwater tele- 
vision was used for the first time and underwater photography 
also was utilized. 

They added that during the early studies at Bikini strict pre- 
cautions were taken to protect the scientists against any exist- 
ing radioactivity. Water from the lagoon was not used for 
drinking nor was any swimming permitted in the lagoon. 
When it became apparent, however, that the radioactivity was 
not concentrated enough to cause human damage, these re- 
strictions were relaxed. During the entire five weeks on the 
atoll, however, the scientists were not permitted to eat any of 
the seafood from the lagoon or any of the coconuts growing 
on the atoll. 

The select group of scientists on the expedition included 60 
civilian scientists and 20 technical personnel of the Army 
and Navy. 


Metals Comparator 


ETAL parts and stocks appearing alike but differing in 
composition are reported to be quickly and easily sepa- 
rated with a new metals comparator developed in the General 
Engineering and Consulting Laboratory of the General Electric 
Company. The operation of the instrument, which employs a 
balancing electric network, is said to be nondestructive and 
can be carried out effectively for cither magnetic or nonmag- 
netic materials. Thus far the comparator has been used to 
differentiate between annealed and unannealed steel bars, and 
also to sort finished metal parts, on the basis of composition 
or heat-treatment. Ferrous metals have been sorted on the 
basis of average hardness. 





FIG. 3 SORTING STOCK BY MEANS OF METALS COMPARATOR 





not be affected, and that the same condition is true of coconuts 
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In operation the piece to be tested is inserted in the center of 
a small! solenoid forming one leg of a balanced circuit, the other 
leg of which is a variable resistance. Before this is done the 
circuit is balanced with a reference specimen inside the sole. 
noid. If the piece being tested is identical with the standard 
specimen, the circuit will again be balanced. If the chemica} 
and physical properties of the reference and sample are not 
identical, their electric and magnetic properties will be 
different. Under these circumstances the impedence of the sole- 
noid will not be the same and the circuit will be unbalanced, a 
condition that can be read ona microammeter. After establish- 
ing tolerances for microammeter readings, specimens can be ac- 
cepted or rejected on the basis of the dial reading. As many as 
1500 small parts can be tested per hour. 

The equipment is designed for operation from an ordinary 
60-cycle 115-volt commercial power supply. Test coils of 
different sizes are available, ranging from '/2 to 3 in. inside 
diameter. Leads are of convenient length so specimens can be 
tested in any position adjacent to the instrument. 


Acceleration Machine 


NEW machine now being built by the Navy will subject 

aircraft pilots and instruments to high accelerations, 
equivalent to those experienced when flying military aircraft 
It will be considerably larger than machines now in use for 
this purpose. 

Powered by an electric drive system developed by General 
Electric engineers, the new accelerator will provide radial 
accelerations up to 1290 ft/sec? or 40 times the acceleration of 
gravity. The rotating system will be driven directly by a 
vertical motor rated 4000 hp and capable of developing a maxi- 
mum torque of 1,700,000 lb-ft. 

Acceleration patterns of aircraft in flight maneuvers will be 
simulated by the drive, which utilizes an amplidyne exciter in 
combination with an electronic control system which in turn 
will be responsive to a program control. Emergency stop 
ping will be accomplished by dynamic braking, the machine 
being brought to a final halt by pneumatically operated 
friction brakes. 


Flame-Cutting Stainless Steel 


ABRICATION by flame-cutting and welding is commot- 

place in mild-steel work; but for stainless steels, the funda 
mental advantages of using the two methods in combination 
is reported to have only recently become fully available through 
the introduction of a method of flame-cutting the high alloys— 
the ‘‘Flux-Injection’’ method—recently developed by the Ait 
Reduction Company. 

The new method is said to solve the problem of flame-cutting 
stainless with a special dry nonmetallic flux, carried directly 
by the cutting-oxygen stream, to cope with the refractory 
oxides formed by the alloying elements, which stop the cut i 
normal oxyacetylene practice. The flux-bearing oxyge? 
emerges through a standard-style tip to effect the cut, and the 
only special equipment required is the compact and portable 
flux feeder unit. Speeds, costs, and quality are claimed 
compare favorably with the standards of mild-stec! work 
When it is considered that the only previous alternative fot 
comparable results was machining, the inherent savings {ot 
stainless fabrication work are apparent. A case in point wis 
the construction of a 12-ft stainless and nickel-clad base for 
Hydrapulper machine designed to reduce reclaimed paper and 
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iG. 4 EIGHT VANES HAVE BEEN FINISH-CUT IN THIS VIEW AND 
BOTH THE CURVED EDGE, FOR WELDING, AND THE STRAIGHT EDGE, 
WHICH IS NOT TO BE WELDED, SHOW GOOD QUALITY 


(Average cutting time per piece was under two minutes and good layout 
' y 
reduced scrap loss to a minimum for further savings.) 


virgin pulp to slush-form suitable for the paper-making mach- 
ines. The material is both highly abrasive, and with its ad- 
mixtures, corrosive, and the most advantageous materials for 
these operating conditions were chosen—nickel-clad steel, 
or chrome-nickel stainless, depending upon whether one or all 
surfaces would be exposed. 

Flux-injection cutting was used for both materials. The 
most important stainless parts were the vanes which, while 
only about one foot long, were required in quantity. They 
were cut readily and quickly on a standard oxygraph to finish 
dimension, even on the edge which was not to be welded, 
Fig. 4 

For the nickel-clad parts of the unit, flux injection was also 
used to obtain the best dimensional accuracy and utmost pro- 
tection for the cladding. Where, in ordinary oxyacetylene 
practice on this material the cut would proceed from the mild- 
steel side, with considerable risk of separation or melting away 
of the cladding, the cuts were made with flux injection from 
the nickel side. The cladding remained intact, and the resulting 
edge was said to be in excellent condition for welding. Most 
of the nickel-clad cutting was done on a 12-ft flanged head pro- 
duced by the Lukens Steel Company, and the work was so de- 
signed that there was virtually no scrap loss from this head. 
See Fig. §, 

Sides for the tub, Fig. 5, which rest on the top rim of the 
base unit, were fabricated from Lukens Clad, rolled to semi- 
cylindrical shape, with external stiffeners attached. The 
fourth subassembly of the machine was a rotor, cast in 3 per 
cent nickel-alloy cast iron. Thus the entire machine was 
shipped to the erection site in only four main parts, saving 
time and space, and erection was greatly simplified. The fin- 
ished machine is corrosion-proof, abrasion-resistant, rigid, and 
has 4 minimum of parts which can loosen under vibration. 
Since the seams are welded watertight, calking has been elimi- 


FIG. 5 MANY OF THE PARTS FOR THE ALL-WELDED BASE UNIT 
WERE FLUX-INJECTION CUT 

(1, Flanged periphery of head; 2, adjacent inner rings, removed by Flux- 

Injection, cut into radial segments, and drilled, to form extractor plates; 

3, bearing ring for rotor; 4, stainless vanes, finish-cut by Flux-Injection 

and welded to nickel cladding; 5, one half of tub wall, separately fab- 

ricated of nickel-clad, in position for checking alignment and fit-up.) 


nated, along with other maintenance problems. Although the 
fundamental design of the machine is not new, its all-welded 
corrosion-resistant structure, simplified design, and generally 
improved qualities, represents a new high standard for the line, 
which, without such an innovation as flux injection cutting 
to reduce cOnstruction costs, might not have been economically 
feasible. 


Coal Hydrogenation 


OAL hydrogenation, an old process for converting coal to 
gas and oil, was first introduced in Germany and is gen- 
erally credited to Friedrich Bergius, according to an article by 
C. A. Scarlott, appearing in the Westinghouse Engineer for 
September, 1947. Although it was announced in 1913, its 
development was slow. Not until the early twenties did the 
process reach the pilot-plant stage. However, by the out- 
break of the war 18 plants were producing at the maximum 
yearly rate of four million tons or about 28 million barrels of 
high-octane synthetic gasoline and other synthetic products 
from coal and tar. This was about six times that produced 
synthetically in Germany by the Fischer-Tropsch process and 
one fourth Germany's total oil supply. England too had a 
coal-hydrogenation plant at Billingham, erected in 1935, with 
a capacity of about a million barrels of motor fuel annually. 
Coal hydrogenation essentially follows the direct procedure 
of making up coal’s deficit of hydrogen by breaking down the 
complex coal structure and adding hydrogen before the frag- 
ments can reform. Pulverized coal is mixed with equal parts 
of a heavy oil obtained from the process to form a paste. The 
paste, to which is added a small amount of catalyst, is pumped 
along with hydrogen to a high-pressure reactor or converter. 
The process is characterized by the pressure and temperature 
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reached in the cycle: 800 to 900 F and 3000 to 10,000 psi, the 
pressure depending on the kind of coal used and the cost and 
availability of catalyst. The light and middle oils formed in 
the converter are separted from the heavy oil by distillation and 
are carried, along with the excess hydrogen and hydrocarbon 
gases formed in the reaction, into a heat-exchange and con- 
denser system. Subsequently the oils are separated from the 
gases. The gases are scrubbed with oil under pressure to-re- 
move the bulk of the hydrocarbons, and the residual hydrogen 
is recycled to the preheater. 

The heavy oil contains in suspension the ash-forming con- 
stituents and unreacted coal particles. About two thirds of 
this slurry is directly recycled to the paste-preparation system, 
whereas the remaining third is centrifuged to remove a portion 
of its solids. The centrifuge oil and the oil recovered by a 
coking distillation of the centrifuge solids are recycled to the 
paste-preparation system. 

The light and middle oils are separated into three fractions: 
gasoline, middle oil, and heavy oil. The last is recycled to 
paste preparation. The gasoline fraction obtained in this first 
stage or liquid phase constitutes about 27 per cent of the total 
gasoline yield and is of about 72 octane number before the 
addition of tetraethy] lead. 

The middle oil from the liquid phase is pumped with hy- 
drogen at 3000 psi, through a preheater into the vapor-phase 
converters filled with catalyst pellets. In passage over these 
catalysts the middle oil reacts with hydrogen to form water, 
ammonia, gasoline, and lower boiling hydrocarbons, such as 
butane, propane, ethane, and methane. The gasoline thus 
obtained has a high-octane rating. 

The proportion of solid residues, oils, and gaseous hydro- 
carbons resulting from the hydrogenation is controllable over a 
wide range by the temperatures at which the reaction is allowed 
to occur and its duration. The over-all thermal efficiency of 
the coal-hydrogenation process for gasoline production in 
Germany was about 28 per cent but the U. S. Bureau of Mines 
estimates this can be substantially increased, perhaps as much 
as doubled. z 

Unlike gas synthesis, hydrogenation has not been chosen for 
a commercial plant in the United States as yet. However, it 
has been under extensive study by the Bureau of Mines for 
nearly ten years and the research is being actively continued. 


British Aircraft Display 


LARGE variety of airplanes ranging from single-seat pri- 
mary gliders to 60-seat airliners, from elementary three- 
seat military trainers to 600-mph jet fighters and heavy long- 
range bombers—as well as raw materials and every category of 
instrument and accessory equipment—were shown at a flying 
display and exhibition sponsored by the Society of British Air- 
craft Constructors. The display was held at Radlett Airfield, 
near London, England, September 9-11, and was attended by 
approximately 10,000 visitors from nearly 50 different countries. 
Visitors were free to inspect some 70 different airplanes, or to 
study and examine the exhibits shown on approximately 190 
stands. 

The show marked the first appearance of the Hermes II, a 
large experimental four-engined airliner said to embody fea- 
tures making for the highest possible standard of passenger 
comfort, convenience, and safety. It has spacious and airy 
interiors, large windows, pressurized and air-conditioned ca- 
bins, and many other luxuries. 

One of the new light airplanes shown for the first time was the 
Heston A. 2/45, a two-seater “‘artillery observation post.” 
To achieve all-round view, particularly from air to ground, the 
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designer adopted a pusher propeller layout with a low wing 
Tail surfaces are carried on a pair of tail booms, an arrangeme 
which puts crew stations ahead of the wing. The nacelle, 
where the crew is housed, has been kept narrow, while th 
transport cabin canopy bulges outward. With a view like this, 
little that happens on the ground or in the air is hidden from thc 
crew. 

Among the airplanes which were demonstrated was the 
““Ghost”’ Lancastrian which is being used as a flying test bed 
by the de Havilland company for the flight-testing and general 
development of their ‘‘Ghost’’ jet engine, claimed to be one of 
the most powerful in the world. A description of the Ghost 
gas-turbine engine appear in Mecnanicat ENGINEERING, 
September, 1947, pp. 765 and 766. 

From the tests made with two such flying test beds, it will 
be possible to obtain flight data about fuel consumption, per- 
formance, temperatures, and reliability of the Ghost engine 
While much useful information will be gained from the first 
of these adapted Lancastrians, the Ghosts installed in the out- 
board positions of the second aircraft will closely simulate those 
with which the de Havilland D.H. 106 airliner will be powered, 
with similar accessories and cabin blower arrangement. 

The Lancastrian’s two Ghost engines have already completed 
more than 25 hr of flying, and after stripping, inspection showed 
that their internal condition was extremely good. Technicians 
are aiming at achieving 240 hr between engine overhauls in 
order to make jet engines a sound proposition for the commer- 
cial operator and there are high hopes that such a reliability 
factor will be achieved. 

A novelty of an unusual kind was provided by the Miles 
M.68 which, taking off for its demonstration, landed almost at 
once, detached its freight-hold, then took off again without it. 
In this design, the freight-hold takes the form of a two-whecled 
road trailer which, once loaded, need not be opened until it 
reaches its final destination. The goods therefore suffer no 
damage from being transferred from one vehicle to another on 
the journey. 

Details of the Hastings, previously secret, were also revealed 
at the show. Largest and fastest of British transports, it has a 
top speed of 354 mph and can cruise at over 300 mph for more 
than 3000 miles. Its multipurpose roles include freighter, 
paratrooper, ambulance, troop-transport, supply-dropping, 
and glider-towing. The capacious fuselage can carry up to 
71/2 tons. 

The Hastings is a military counterpart of the civil Hermes and 
is suitably modified internally, as well as having a large freight 
door to allow a variety of military vehicles and other bulky 
equipment to be loaded up the special ramp which can be car- 
ried inside the airplane. 

A new British propeller-turbine engine, now off the secret list, 
is the Napier “‘Naiad’’. Rated at 1500 hp, it drives a propeller 
while obtaining additional thrust from the exhaust gases in the 
manner of a normal jet engine. 

The air enters through the hollow spinner, passes through an 
axial compressor, and is then mixed with fuel and ignited in 
five combustion chambers. The heated products turn a turbine 
which drives the compressor and the propeller and arz expelled 
from the rear as a jet. It is 28 in. in diameter and 8 ft 6 in. 
long. 

In another demonstration, a passenger, with his seat and 
parachute, was ejected clear of a two-seat Gloster “‘Meteor’’ jet 
fighter flying at more than 500 mph. At an altitude of | 2,000 
ft he pushed back the cockpit canopy, then pulled a canvas 
curtain over his face from a framework attached to the back 
of the seat. The curtain protected his face from the impact of 
the air. A tug on the curtain fired the cartridge and lic was 
rocketed upward with his seat. A small drogue parachute 
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steadied his seat, then he pulled his parachute rip cord and 
floated safely to earth. 

This ejector seat has been adopted by the Royal Air Force 
as standard equipment on high-speed fighters. 

[Two helicopters—the Cierva Autogiro Company's W.9, 
which was built purely for experiment, and the Fairey Gyro- 
dyne—attracted much attention. The W.9 uses reactive forces 
to counteract rotor torque; the Gyrodyne has a small airscrew 
mounted on a stub wing and driven from the engine by gearing. 
Both are said to be new approaches to the rotor torque problem. 

Viewed as a whole, the 1947 display demonstrated that the 
British aircraft industry has picked up the broken threads of 
civil design and construction, and the aircraft now in produc- 
tion and on test have about them all that is new in aircraft 
practice. 

It was estimated that British exports from the aircraft in- 
dustry this year will exceed £20,000,000 in value. The number 
of inquiries at Radlett, as well as firm and tentative orders al- 
ready on hand, indicate that the volume of overseas trade done 
by United Kingdom aircraft and allied companies, and their 
overseas associates, will reach a new high level. 


Simplified Oxygen Plant 


a. satisfy the requirements of firms in Russia situated away 
from main industrial centers, it was decided to design a 
small oxygen producing plant, to give an output of 175 cu ft 
per hr, which could be manufactured in a small works. 

An abstract, describing the plant, appears in the August, 
1947, issue of The Engineers’ Digest. The original article was 
published in Vestnik Mashinostroenia, No. 2/3, 1946, and was 
written by S. Y. Gersh. 

The standard Russian 6-cylinder truck engine Z.I.S.-5 was 
converted to function as a four-stage compressor, using two 
cylinders for cach of the first two stages of compression and the 
other two cylinders for the remaining two stages. The first 
four cylinders of the engine are used complete with pistons and 
connecting rods, and the other two cylinders are adapted with 
new final stage compressor cylinders in which pistons and rods 
are reciprocated by the standard connecting rods and pistons 
operating as crossheads. In all cylinders the valves are of a 
combined ring and spring-plate type and are identical for the 
first two stages except for the strength of the springs. The new 
cylinders and cylinder heads are of fabricated construction. 

Using the existing engine crankshaft the stroke is 41/2 in., 
while the cylinder diameters are 4 in. for stages one and two, 
2 in. for stage three, and 1.2 in. for stage four. To deal with 
2000 cu ft of air per hr at 500 rpm an 18-kw drive is used, and 
the pressure required at starting is 200 atm dropping later to 
about 80 atm. 

The air is drawn through a cleansing filter into the compres- 
sor, with cooling at each stage, and the CO, is removed be- 
tween stages two and three. After leaving the cooler it is dried 
by passing through dry caustic soda, or silica gel containers 
and then passes to the oxygen-producing apparatus. 

The filter is of the Raschig ring type, the oil being a mixture 
of 60 per cent cylinder and 40 per cent solar oils. 

The COs remover is a vessel 18 in. in diameter X 6 ft 6 in. 
high, containing a 10-in. pipe with Raschig rings. It is de- 
Signed for a pressure of 15 atm, and the reagent used is caustic- 
soda dye. 

In the oxygen-producing apparatus the air passes through 4 
cooler at the top, through a cooling coil in the bottom liquid- 
air container where it is liquefied at the expense of the heat of 
tvaporation of liquid oxygen, and then through a reducing 
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valve where its pressure is reduced to about 6 atm. After this 
the separating process takes place. 

Some of the vapor from the liquid-oxygen evaporation rises 
through a column of Raschig rings, made of small copper tubes, 
and enriches the liquefied ait with oxygen, while the vapor is 
enriched with nitrogen, until 88 per cent becomes nitrogen gas 
which is reduced to a pressure of 1 atm and passed out of the 
system. The remaining liquid reaches the bottom container as 
99 per cent pure oxygen, is evaporated by the heat of the incom- 
ing compressed air, and is drawn off, also through the upper 
cooler, toa receiver. The upper cooler contains six coils wound 
together of which five are for incoming air and one for outgoing 
oxygen while the surrounding medium is for the outgoing 
nitrogen. The producing apparatus is 8 ft long X 19 in. in 
diameter, and is enclosed in a sheet-steel outer casing. 

The energy used in this small-scale installation is necessarily 
rather high, being about 0.1 kw per cu ft of oxygen gas at 6 atm. 

If it is more convenient to store the gas at higher pressures, a 
separate compressor must be used. On the other hand, if lower 
pressures are acceptable the yield of oxygen improves because 
the producer works more efficiently. 

The plant is small enough to be portable and is intended to 
be used in this way for constructional work in the field. In 
such cases the engine of the transporting lorry can also be used 
to supply the motive power for the plant. 


Astronomical Research 


HE measuring engine of the Yale University Observatory, 
utilized to study the extremely large photographic plates 
employed in scanning the heavens, is now being used to check 
an important phase of the Brazilian sun eclipse to furnish new 
data on Einstein's famous theory about the curvature of light. 
George Van Biesbroeck, professor-emeritus of astronomy at 
the University of Chicago, is now in New Haven, Conn., to use 
the Yale measuring device, since it is one of the few existing 
instruments which can handle his large square photographic 
plates. His plates are sheets of plate glass, measuring 17 X 17 
in., and coated with a red sensitive emulsion. 

The photography took place during the total eclipse of the 
sun on May 20 in a camp set up by the Army Air Forces near the 
little town of Bocajuva, about 400 miles north of Rio de Janeiro. 
The expedition was a joint enterprise of the National Geo- 
graphic Society of Washington and the Air Forces. 

The particular purpose of Professor Van Biesbroeck's observa- 
tions was to measure the well-known “‘Einstein shift."" When 
an eclipse occurs, the effect of the sun’s mass causes a curvature in 
the path of light coming from the stars by which a star's image 
is displaced away from the center of the sun by a slight amount. 

Since the first test of this phenomenon was made by the late 
Professor Eddington in 1919, many astronomers have made deter- 
minations. The results, in general, have confirmed the Einstein 
theory but the amount of the shift has differed appreciably in 
various astronomical expeditions. 

Professor Van Biesbroeck reports that the observations are ex- 
tremely delicate and the question at issue is of sufficient im- 
portance to warrant making special efforts to eliminate possible 
weaknesses that might have affected previous analyses. 

One improvement which he introduced is the method of 
photographing two points in the heavens simultaneously, the 
star field surrounding the sun and a distant star field brought 
into the camera by a reflection device. 

In August, the astronomer made a second trip to Brazil to 
photograph the same star field during the night. For this 
purpose the camera had been left in precisely the same position 
it was in during the actual eclipse in May. 
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during the eclipse. 


moon might cause refractions which, if large enough, cou'd 
lead to erroneous interpretations. 
readings during the eclipse, this possible uncertainty has been 
removed by Professor Van Biesbroeck. 

Temperatures were measured at the telescope and up to 
heights of 100 ft. Balloon flights with recording instruments 
went to heights of 20,000 and 30,000 ft to complete the tempera- 
ture readings. Approximately 60 men of the Army Air Forces 
aided the astronomical] research in Brazil. 


Steam-Electric Power Plant 


PAPER covering briefly the history, design, construction, 

and operation of a steam-electric power plant to furnish 
electric energy for the mining and milling operations of the 
Kennicott Copper Corporation, Utah Copper Division, was 
presented at a Power Division session during the Fall Meeting, 
Salt Lake City, Utah, September 1-4, 1947, of A.S.M.E., by 
George A. Parker, member A.S.M.E., assistant mechanical 
engineer of the company. 

Work commenced on the design of the plant and the selection 
and ordering of equipment in May, 1941. Ground was broken 
in October of the same year, and the design and construction 
proceeded simultaneously from the latter date. 

The plant as originally designed consisted of three 25,000-kw 
and two 5000-kw turbine generators, three boilers each having 
steaming capacities of 350,000 Ib per hr, together with necessary 
auxiliary equipment. 

Because of the lim.cation of materials caused by wartime 
shortages, the War Production Board appropriated the three 
partially fabricated 25,000-kw and two 5000-kw turbine- 
generator units and one of the three boilers, and substituted one 
50,000-kw turbine-generator unit which was in the process of 
fabrication for a public utility company. This change neces- 


sitated radical changes in the design and added materially to 
the cost of the plant. 

The plant with two boilers and one §$0,000-kw turbine 
generator was completed and put into service in April, 1944, 
and since that time has generated the power for the two mills 
at Magna and Arthur. 








FG. 6 INTERIOR OF PLANT LOOKING DOWN ON THE OPERATING 


FLOOR® 


(The 50,000-kw turbine generator, now operating, is in the foreground. 
The two 25,000-kw units are shown in different stages of erection.) 


The Army Air Forces made meteorological investigations 
One criticism against previous measure- 
ments of the Einstein shift was that the shadow cone of the 
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FIG. 7 

ING IN THE FOREGROUND THE COAL-UNLOADING STATION, COAL- 

CONVEYER GALLERY, AND A REAR VIEW OF THE 48-CELL COOLING 
TOWER 


GENERAL VIEW OF THE CENTRAL POWER STATION, SHOW 


At present, work is progressing on the installation of tw 
25,000-kw turbine generators and one boiler together with the 
necessary additional auxiliary equipment. 

The unique features of the plant are as follows: (1) The 
building is large and spacious with ample room around al! 
equipment for ease of erection, operation, maintenance, and 
installation of future equipment when and if desired. (2) 
The removal of condensate from the condensers is accomplished 
by means of a barometric drain. (3) The supply of water for 
all purposes being extremely limited necessitated the installa- 
tion of cooling towers so that all cooling water for condensers 
and other equipment could be recirculated with a minimum of 
loss. A 48-cell forced-draft cooling tower for cooling 95,000 
gpm from 90 F to 77 F with a wet-bulb temperature of 58 F 
was installed to serve the condensers on the prime movers, 
and a 3-cell tower of duplicate construction to supply cooling 
water for other station service such as air coolers, hydrogen 
coolers, oil coolers, bearings, and the like. 

The boilers are of the radiant water-tube type, designed for 
950 psig and are operated at 900 psig in the drums. They 
deliver steam through a complete header system to the turbines 
at 850 psig 900 F at the turbine throttles. The turbines oper 
ate with a vacuum of 1'/,in. Hg in the condensers. 

Each boiler is fitted with one motor-driven vane-controlled 
forced-draft fan and one induced-draft fan motor-driven through 
a hydraulic coupling for speed control. An auxiliary induced- 
draft fan, without hydraulic coupling, will serve either boiler 
No. 1 or No. 2 in case the principal fans require shutting down 
for inspection or repair. A second auxiliary induced-draft 
fan serves No. 3 or a fourth boiler when and if installed. Each 
boiler is served by a separate concrete stack. 

Each boiler is fitted with six ferced-draft cross-tube-type 
burners for burning natural gas or pulverized coal or both fuels 
simultaneously. Three coal pulverizers serve each boiler. 
Natural gas is burned as the primary fuel and pulverized coal as 
stand-by fuel. Ash is removed from the furnaces as a molteo 
slag. During the coldest weather, the supply of gas is insufft 
cient for the plant demands because of increased domestic 
demands and the limited capacity of the pipe line bringing the 
gas from the Wyoming fields. 

The turbine-generator unit now in service is a 50,000-kw 
0.8-pf 13,800-volt 3600-rpm hydrogen-cooled tandem compound 
double-flow turbine generator set with gear-driven exciter ao 
pilot exciter. The two units now being installed are cach 4 
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the make-up requirements. 





Make-up to the evaporators 
is artesian-well water pre- 
softened in a lime-soda-ash 
type hot-process softener. Be- 

















cause the raw water carries 
nearly 1000 ppm dissolved 
solids, it has been necessary to 
maintain heavy blowdown 
from the evaporators. In 
order to maintain the total] 
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CVAPORATOR MAKEUP PUMPS 














FIG. 8 


25,000-kw 0.7-pf 13,800-volt 3600-rpm hydrogen-cooled single 
cylinder turbine generator set with direct-driven exciter and 
pilot exciter. These 0.7-pf generators can carry a continuous 
load of 31,250-kw with a 0.875-pf in effect on the company’s 
system. 

The 50,000-kw turbine generator unit is served by a 50,000- 
sq ft horizontal single-pass divided water-box-type surface 
condenser which is protected by two 30-in. atmospheric valves 
The two 25,000-kw units are each to be served by a 20,000-sq ft 
condenser of similar design protected by low vacuum trips and 
rupture diaphragms on the turbines. 

Four boiler-feed-pump units, one steam-turbine-driven and 
three motor-driven were provided. Each unit consists of one 
No. 5HT 4-stage boiler feed pump and one No. 4GT 2-stage 
booster pump mounted on a common shaft and bed plate and 
driven by a single 1000-hp motor or turbine. Each unit has a 
capacity of 500,000 Ib. of water per hr against a total head of 
1300 psig 

The design of the station piping includes complete header 
systems so that any boiler or boilers or any piece of auxiliary 
equipment except closed feedwater heaters, evaporators, and 
evaporator condensers can be operated in connection with any 
one or any combination of turbine-generator units. 

The water and water-treating systems consist of the boiler- 


FLOW DIAGRAM FOR CONDENSATE AND BOILER FEEDWATER 


dissolved-solids content in the 
evaporator brine at 2000 ppm 
or below, evaporator blow- 
down amounts to about 50 
per cent of the volume of out- 
put and the evaporators are 
sized accordingly. 

A flow diagram for the 
cooling water for condensers 
and station services is given 
in Fig. 9. 

The condenser cooling-water system consists of a treating 
plant, 8,000,000-gal storage vats for treated effluent, a battery 
of forced-draft cooling towers having large ‘‘basins’’ for addi- 
tional storage, and the necessary pumps and supply and return 
headers to serve the condensers. 

Make-up to the condenser cooling-water system comes from 
Utah Lake via a 30-mile open canal during the summer months. 
During the winter months water for make-up comes from 
closer at hand and is made up from various springs and wells, 
from drainage, and from recovered water from the company’s 
milling operations. Water from both sources is very turbid, 
high in bicarbonate hardness and sodium chloride, and requires 
softening and clarification before being admitted to the cooling- 
water system. 

Additional polyphosphate stabilizing treatment is also 
employed for the control of scaling and as a corrosion inhibitor. 

Make-up to the station service system originally was treated 
Utah Lake water the same as for the condenser cooling-water 
system. The corrosive qualities of this water when not sufh- 
ciently concentrated led to discontinuing its use. 

The substitution of concentrated water (taken from the con- 
denser cooling system) relieved the corrosion condition but 
brought about a clogging trouble. 

The adoption of domestic or culinary water was the fina] 
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step. This water is chemically satisfactory for station-service 
cooling-water make-up providing it is not permitted to con- 
centrate too highly in the towers, hence the proper amount of 
blowdown must be maintained. This water is also treated 
with a sodium polyphosphate compound for scale and corrosion 
inhibiting purposes and is chlorinated to eliminate sliming 
troubles. 

The plant, consisting of two boilers and one 50,000-kw tur- 
bine-generator unit, has been in operation since April, 1944, 
except for the period from January 21 to June 29, 1946, when the 
mine and mills were closed by strikes 

The following operating results are the averages for the first 
six months of 1947 during which time all gas was burned during 
two days in January, 13 days in February, 20 days in March, 
and all of April, May, and June; all coal was burned 15 days in 
January; a combination of gas and coal was burned 14 days 
in January, 15 days in February, and 11 days in March: Boiler 
efficiencies, 87.94 per cent; turbine heat rate 9467 Bru per kwhr 
generated; plant heat rate, 11,771 Bru per kwhr delivered as 
useful power; plant auxiliaries, 6.94 per cent of power gen- 
erated; over-all thermal efficiency, 28.99 per cent. 

The plant has been unusually trouble-free with no unsched- 
uled shutdowns because of mechanical failures. During the 
first few months of operation there were several power inter- 
ruptions because of the shorting of insulators in the outdoor 
switch racks. This trouble has been overcome by painting 
the steel structures with aluminum paint and periodic cleaning 
of the insulators. 

The usual minor troubles caused by leaks in flanged joints 
and valve bonnets caused by shutting down and starting up 
have been held to a minimum. 


Reports From Germany 


Prefabricated Housing 


REFABRICATED housing built in Germany during the 

war was almost entirely of the “‘self-help’’ type erected by 
the unskilled labor of the prospective occupant, according to a 
report (PB-60897) on sale by the Office of Technical Services, 
Department of Commerce, Washington 25, D. C. 

Novel developments in lightweight concretes and prefabri- 
cated panels are described in another British report (PB-67458) 
on German building materials. 

Four types of prefabrication were noted. Most frequently 
seen was the wood-panel type of construction. The panels 
usually consisted of frames covered with tongue-and-groove 
sheathing and lined with glass-wool or corrugated-cardboard 
insulation. The joints between the panels were covered by 
battens through which bolts held the building together. Occu- 
pants of these houses frequently complained of drafts and bad 
insulation. 

Another type of prefabricated house was constructed of 
panels with wood wool cores coated with a magnesium-sawdust 
composition or with Portland cement. This system, too, was 
said to provide poor insulation. 

Gypsum-sawdust panels were used in the type of self-help 
house considered most satisfactory. Building paper was 
nailed on either side of mortised wood frames. Over the paper, 
which formed a central insulating air space, were fastened 
reed mats as a base for the plaster-sawdust coat. Houses built 
with these panels were weatherproof and relatively attractive. 
The panels were strong and rigid, and the construction system 
was simple enough for amateur builders. 

The fourth type of prefabrication used precast concrete slabs 
with precast lintel and post frames. The slabs were usually 
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porous concrete covered with a dense concrete layer. Thes 
slabs were cemented in place and coated on the inside with 


plaster and on the outside with stucco. The system appeared 


to offer no advantages over regular concrete-block construction; 


in fact, the weight of the slabs probably made building mo: 
difficult, the report states. 

Lightweight foamed concrete made by the hydrogen peroxide 
process was considered one of the most interesting develop 
ments in German building materials. The hydrogen-peroxide 
process was said to be simpler and easier to control than the 
aluminum-powder process for making foamed concrete. The 
bubbles formed by liberated gases were more uniform in size 
and the process could be used with any type of cement and 
under ordinary temperature conditions, it was reported. The 
cost of the hydrogen-peroxide process was slightly higher than 
the aluminum-powder process. Other German foamed con- 
cretes were made with “‘Iporit,’’ an I. G. Farben product em 
ploying a sulphonic acid wetting agent, and the Asmus process 
which produced a foam with 10 per cent aluminum powder and 
90 per cent calcium carbide. 

Another outstanding building material found in Germany 
was the Schaefer slab, a precision-made composite concrete 
said to be quite different from any material used in the United 
States or Britain. The slabs were lightweight hollow-core 
pumice concrete covered with a dense concrete coat. Twisted 
pretensioned wires were embedded in the coating for reinforce- 
ment. The slabs were made in 30 and §0-in. widths and in 
varying thicknesses by an ingenious machine which produced 
lengths up to 180 meters. Pieces of the desired length were 
sawed from the completed slab. The Schaefer slab was used 
for floors, roofs, and walls. Buildings made from this material 
with simple mortared joints were found to provide good insula- 
tion and resistance to dampness. 


Powder Metallurg y 


Highly intricate dies employing a number of independent 
punches fitted in die subpresses were used by the Germans in 
pressing rifle and gun parts from powdered metals, according 
to a British report (PB-63874) on German powder metallurgy 
on sale by the Office of Technical Services. Iron powders were 
also used for porous iron bushings, bearings, sliding parts, 
gears, bullet slugs, precision parts for rifles, and diamond- 
impregnated iron-lapping wheels. 

The entire assembly was designed for use in a standard type 
of hydraulic press with top and bottom rams which eliminated 
the need for complicated presses with multiple die movements, 
the report states. 

Although electrolytic deposition, atomization, and reduc- 
tion processes were used, the bulk of German iron-powder 
manufacture was the ‘‘Hematag’’ mecha:iical crushing process 
In 1944 about 75 per cent of the total production was by the 
Hematag process. 

The only improvement over American and british practices 
noted were in sintering furnaces. There were, however, unique 
improvements in specific plants which were not industry-wide. 

At the Vereingte Deutsche Metallwerke, A.G., at Neurod, 
two types of sintering furnaces made by Elino of Kresbsoge, 
Rhineland, and Siebert of Hanau, were investigated. The 
Elino furnaces are straight-through tunnel furnaces, the work 
being packed into boxes and loaded into an end compartment 
and removed in a similar way at the other end or simply pushed 
into an open end and conveyed through without a charging 
compartment. 

The Sieberg furnaces are of the tilting type with a central 
heating section 8 ft long with top and bottom heating elements 
of molybdenum. The cooling zone is 4 ft long and watet- 
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jacketed. The loading arrangement consists of a cam working 
from an external wheel which engages with the back of the box 
and pushes it into the heating zone. The tilting of the furnace 
on the large rocker permits the boxes to slide down toward the 
discharge end by gravity. 

[The atmosphere in both types of furnaces is hydrogen or 
charcoal gas. The work is sintered in graphite boxes with a 
layer of aluminum oxide on the bottom and further layers be- 
tween each layer of pressings to prevent welding of the com- 
pacts and absorption of graphite by iron 


Wool Preparation 


German practices in preparing wool for carding and combing 
are described in report (PB-66124) on sale by the Office of Tech- 
nical Services. 

It is said that German equipment for opening, scouring, car- 
bonizing, and drying wool are not up to American standards. 
Sorting practices, however, are very good and some unusual 
handling equipment is used. 

One firm has an efficient combination crane and conveyer sys- 
tem to remove bales from ships along the quay and deposit 
them in front of an unusual conveyer which carries the bales to 
a sorting room some 1000 feet away. 

The conveyer is supported by pairs of steel columns about 20 
ft apart with an I beam connecting the tops. The pairs of 
columns are spaced approximately 100 ft apart. Steel bars 
about 1'/» in. in diameter are suspended underneath the I beams 
on open hangars to serve as tracks for carrier trolleys. The 
tracks are kept in tension by concrete weights to support the 
load, thus eliminating the need for closely spaced supports 
The carriers are supported by a trolley consisting of two grooved 
pulleys which run on the steel bars when the carrier is gripped 
by a grab device and pulled along by a cable suspended along- 
side the track. The cable is driven by passing it around a large 
power-driven pulley lying in a horizontal plane. A mesh screen 
is suspended under the whole system to prevent injury if a bale 
should fall from the carrier. 

Another firm has a unique method for blending wools using 
a portable Garnett type of machine. Two tracks are set in the 
floor of a long narrow room. The machine, set on a turntable, 
is mounted on a platform which moves along the tracks on 
flanged wheels to any desired location. The machine may be 
turned in any direction to discharge the wool! into bins. One 
machine can serve at least 20 bins, the report states. 


Tool making 


German craftsmanship in toolmaking and care in using tools 
in synthetic-resin molding operations and processes is consid- 
cred outstanding, according to a British report (PB-60394) on 
German molding plants on sale by the Office of Technical 
XVICCS. 

One of the most impressive machines noted was a copying 
miller for milling three-dimensional work from models by 
Means of pantograph linkages. 

The machine incorporated an optical device which enabled 
the operator to follow his work by keeping a spot of light 
locussed on the center of a screen. Reductions and enlarge~ 
Ments were obtained by simple alterations of slide and pivot 
Positions. It was reported that the range of tools made on this 
machine were of very high quality. 

Particularly impressionable were two pairs of templates cut 
from gage stecl 1/3 in. thick. The male and female templates 
fted together so exactly that when assembled and held to the 
light only a faint haze could be seen at some parts of the fit. 
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Another interesting machine, a 10,000-ton press used for 
making conveyer belts from Mipalm, had 5 X 2-meter platens 
and used a high-pressure water-cooling system. Production of 
the meter-wide conveyer belts required only 1500 to 2000 tons 
pressure. The maximum tonnage of the press had not been 
used. 


Zinc Industry 


A study of the German zinc industry is presented in a British 
technical report (PB-75873) on the uses of zinc in Germany on 
sale by the Office of Technical Services. The report gives in- 
formation on equipment and methods used in rolling, extrud- 
ing, alloying, die casting, and drawing of zinc. One chapter of 
the report covers the use of zinc as a coating and describes hot- 
dip, electrogalvanizing, and spraying methods. 

Before 1939, the report states, German practices did not differ 
from similar methods in use in other countries. With the ad- 
vent of the war, however, great emphasis was put on the use 
of zinc alloys as a substitute for brass, and to a lesser extent, for 
aluminum and lead. 

The report includes a description of a novel vertical casting 
machine in which molten metal was injected by air pressure 
from a cast-iron bottle. The machine had a 17'/-lb casting 
capacity with a 24-in-square die platen and occupied an 8-ft X 
6-ft area. It was said that the closing pressure was as low as 40 
tons. 

Zinc-alloy wire was used in Germany to a large extent as a 
substitute for copper or aluminum wire, the report states. The 
wire was produced almost entirely by rolling down cast bars to 
rod form and then by drawing. This process was reported to be 
cheaper than first extruding and then drawing. A method in 
use at one plant consisted of first casting circular disks which 
were rolled in about a °/;9-cm thickness and one meter diameter. 
The rolled disks were then cut up spirally into rough °/,9-cm- 
square rod which was later drawn down to wire. 

It was found that more than 98 per cent of the total amount 
of zinc used for coatings was applied by hot-dip galvanizing 
which was carried out by a large number of comparatively 
small firms. 


Infrared Gas Analyzer 


Automatic infrared gas analyzers that can detect concentra- 
tions of carbon monoxide, carbon dioxide, or hydrocyanic acid 
as low as one part in one hundred thousand were invented in 
Germany just before the war, according to report (PB-48678) on 
sale by the Office of Technical Services. 

The infrared gas analyzer was developed in 1938 by I. G. 


Farbenindustrie. Called the ‘‘Uras,’’ the instrument can dis- 
cover the presence of a simple chemical compound in a gaseous 
mixture and measure its concentration by irradiating the mix- 
ture with infrared light, of a wave length that only the com- 
pound can absorb. The resultant thermal expansion of the 
mixture is an identification of the compound; and the amount 
of expansion, a measure of its concentration. 

I. G. Farbenindustrie manufactured about 400 Uras and used 
most of them for analyzing flue gas, determining the amount of 
methane in air, ethylene in ethane, and acetylene in ethane and 
ethylene, and for similar purposes. However, when the various 
gases in a mixture had infrared absorption bands that were close 
together, the instruments could not identify any one gas with 
certainty, the report indicates. 

The appendix of the report contains technical data, in 
German, on the installation and operation of the Uras and 
copies of blueprints of its principal subassemblies. 





Electron Tube Research 


RADIO tube smaller than the eraser of a lead pencil— 
only a trifle larger than a grain of rice—has been developed 
by the Tube Laboratory of the National Bureau of Standards. 
This tube, known as the ‘‘microtube,"’ is but one development 
of a basic and applied research program on vacuum *ubes, un- 
dertaken by the laboratory in collaboration with industry, for 
military and industrial uses. 

An extensive study of electron emission from cathodes and 
other elements in the tube envelope is expected to lead to the 
eventual production of tubes more dependable, longer-lived, 
and perhaps cheaper than those now available. Other research 
deals with the prevention of “‘gas cleanup,’’ the gradual ab- 
sorption of gas in high-current relay and rectifier tubes used in 
industry. Finding and eliminating the causes of mechanical 
tube noise (‘‘microphonics’’) constitute another important 
phase of the tube laboratory's work, as well as the develop- 
ment, improvement, comparison, and standardization of test 
methods and equipment for evaluating tube performance. 

The most significant contribution made by the laboratory to 
the field of electronics is the development of new types of sub- 
miniature tubes in co-operation with private industry. In 
contrast to prewar tubes created by industry primarily for use 
as amplifiers in hearing aids, the new subminiature tubes are 
suited to a variety of other applications such as detectors, am- 
plifiers, rectifiers, and oscillators. In the course of this work 
Bureau scientists found that a tube '/, in. X 1 in. would per- 
form specific functions just as well when simplified in certain 
ways. Simplification made further reduction in size possible; 
thus by a process of evolution the tiny microtube was de- 
veloped. However, further details on this tube, which has 
various military applications, cannot be discussed at this time. 

While the Bureau participated actively in all this work, one 
of its particular accomplishments is the reduction of micro- 
phonics and internal tube noise. Not only did subminiature 
tubes constitute a vital part of the famous proximity fuse, but 
they now promise, in conjunction with printed circuitry, to 
offer important aids to the entire electronics art. In fact, it is 
just such a tube, with a coil and other components printed on its 
-nvelope, that made possible the miniature radio transmitting 
and receiving sets constructed by Bureau scientists and exhibited 
at the recent I.R.E. National Convention. 

Subminiature tubes, having proved themselves, are now con- 
sidered a new tool of great potential value. Manufacturers are 
accordingly devoting much time and effort to seeking ways and 
means of exploiting the possibilities of such tubes in radio sets, 
improved hearing aids, and other applications. 

Typical of other developments which will eventually have a 
profound effect in the industrial and commercial fields are the 
proposed long-life tubes that are being developed for use in 





r1G.10 THE MICROTUBE, WORLD'S SMALLEST KNOWN RADIO TUBE, 
{Ss COMPARED WITH ORDINARY UNCOOKED GRAINS OF POLISHED RICE 
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FIG. 11 THE MICROTUBE (right, center) ILLUSTRATES THE ULTIMATE 

OBTAINED IN THE TREND TOWARD MINIATURIZATION OF VACUUM 
TUBES 

[This tube is compared with a bantam tube (sop), a hearing aid sub- 


miniature tube (bottom, /eft), a miniature tube (bottom, right), and what 
was previously the smallest subminiature tube (center, /eft 


electronic computing machines. Older models of such machines 
have utilized as many as.18,000 tubes, and some of the newer 
models, as well as others now contemplated, require as many as 
2000 for a single machine. It is of paramount importance, 
therefore, to reduce tube failures to a minimum, thus not only 
maintaining continuity of service, but also greatly simplifying 
the problem of trouble-shooting and tube replacement. These 
new tubes are expected to have a life of 15,000 to 20,000 hr, 
or 10 to 20 times the expected life of present-day computer 
tubes. 


Tin-Coating Steel 


HE use of an extremely thin coating of tin (0.00005 in 
thick) on mild steel before painting is found to provide ao 
exceptionally good rust-resisting combination, according to 
an article in the July, 1947, issue of Tin and Its Uses, a review 
published by the Tin Research Institute, Middlesex, England 
For purpeses of comparison, a number of identical stec! panels 
were painted directly, omitting the tin undercoat, and 4 
further serics was painted after different rust-prevention treat- 
ments. Tests with various steels and various paint com 
positions, including linseed-oil paint, nitrocellulose lacquet, 
stoving paints, and air-drying japans, have been carried out 
for more than four years and in every case those specimens which 
had been precinned have retained their paint longest. An cveo 
more important finding is that the pretinned specimens have 
retained a clean tinned surface which is free from rust and cao 
be repainted without preliminary scraping and cleaning oper 
tions whereas the surfaces of the untinned steels have rusted 
underneath the paint. 
The use of pretinned steel would do much to improve the 
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appearance and prolong the life of automobile-body work and 
other painted steel products. The costs involved in applying 
an undercoating of tin of the recommended thickness (0.00003- 
9.00005 in.) to both surfaces of a sheet of steel are estimated at 
less than a quarter of the charges for labor and materials re- 
quired to apply a single coat of paint to only one side of the 
sheet 

The idea of suggesting a thin tin coating as a protection to 
stecl against rust is somewhat novel, as it is well known that 
ordinary tinplate rusts rather freely. The important fact is 
that a coating of paint over the tinned steel is said to entirely 
alter the corrosive conditions on the metal surface, and coat- 
ings such as zinc or cadmium, which have been found excellent 
when unpainted, make a very poor foundation for paint. 

On the other hand tin has two outstanding qualities. It is 
inherently resistant to corrosion and its natural oxide film is so 
thin that tin will remain bright for long periods. In addition 
it has a peculiar affinity for oils, lacquers, etc. This latter, 
quality is a well-known feature of tin-base bearing alloys 
which retain their oil film with great tenacity and of tin- 
plate which is frequently lacquered or lithographed as in 
packages and containers. 


Rear-Engine Automobile 


N unorthodox, rear-engine automobile manufactured under 

the name of *’Tatra"’ by a Czechoslovakian firm at Nessels- 

dorf, Sudetenland, is the subject of a report (PB-75857) on sale 

by the Office of Technical Services, Department of Commerce, 
Washington 25, D. C. 

The power unit of the Tatra is placed behind the rear axle, 
and the cylinders of the V-8 air-cooled engine are arranged at 
an angle of 90 deg. The clutch is of the single-disk plate-type 
which has the advantage of requiring only low pedal pressure 
at normal engine speeds since the pressure-plate springs are 
assisted by a centrifugai weight system. 

The chassis has a backbone frame which is rectangular in 
section with large lightening holes. Under the rear seat the 
frame splits into a fork which continues rearward. The fork is 
reinforced by a full-width vertical transverse member and a 
semicircular channel-section strengthening picce. 

The sheet-metal underbody is supported at the front and rear 
by transverse full-width box-section members. The steel body 
gives added stiffness to the frame. 

The steering gear is a rack-and-pinion type havingdirect push- 
pull rods to each axle. The column is insulated from this 
mechanism by a fabric rubber disk. 

The hydraulic brakes use a fluid which appears to be 40 per 
cent water and 60 per cent glycol with some type of phosphate 
tust inhibitor. 

The striking features of the body are its streamline shape and 
its exceptionally clean underbody. The rear engine location 
gives the advantage of maintaining an approximately constant 
tatio of front to rear wheel loading regardless of the number of 
Passengers carried. 

Location of the engine at the rear was extremely advanta- 
geous from the point of view of noise inside the car. In spite of 
a particularly noisy air-cooled engine in poor condition, the 
Noise measurements inside the car showed up very favorably 
when it was traveling about 30 mph in high gear. 

The forward driving position combined with the windscreen 
side glasses afford excellent forward vision. 

The report concluded, however, that the benefits of some of 
the original ideas had been largely canceled by the adoption of 
‘onstruction features which made it impossible to take full 
advantage of the layout. Under all load conditions the Tatra 


FIG. 12 
AN EXPERIMENTAL QUENCHING OPERATION AT THE RESEARCH 
LABORATORY, UNITED STATES STEEL CORPORATION OF DELAWARE, 
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was found to be inherently unstable at moderately high speeds 
The use of an internally housed backbone frame, for example, 
made it impossible to obtain a low flat floor, which should be 
one of the greac advantages of dispensing with the propeller 
shaft. The gear lever and hand brake are located on the top of 
the backbone frame making it impossible to move readily from 
one front seat to another. 


Experimental Furnace 


REBUILT 122-ton open hearth furnace at the South Works 

of Carnegie-Illinois Steel Corporation, a subsidiary of 
United States Steel Corporation, located in South Chicago, 
Ill., features the use of basic refractories for all parts of its 
masonry construction exposed to high temperatures, with the 
exception of the walls and roofs of the checker chambers, the 
checker brick, floors and bulkheads of the slag pockets, and the 
roots of the fantails. 

Designed as an experimental furnace for use under commercia) 
conditions to determine the economic and metallurgical ad 
vantages obtainable from a basic lining, it will also be used to 
study the application of oxygen as a combustion supplement 
In addition, it will provide an opportunity for comparing the 
characteristics of various kinds of refractories. Experiments 
will include the use of oxygen in different kinds of burners, 
and the use of preheated compressed air for atomization of oil 
Studies will be made of flame radiation, effects on furnace 
efficiency of, the higher temperatures permissible with basic 
linings and of possible new steelmaking procedures. 

All available data relating to the use of basic refractories 
in open-hearth furnace construction were carefully studied 
and correlated to evolve a furnace design appearing to offer the 
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A HOLE PUNCHED IN WATER IS SHOWN IN THIS PICTURE OP 


KEARNY, N. J. 


(However, the ‘‘hole’’ which is really filled with invisible water vapor 
does not last long enough for the unaided eye to catch it. This photo- 


graph was taken with an exposure of !/10,000 sec, using a square 
bar of white-hot steel.) 
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simplest and safest solution to the various problems inherent 
in the use of basic brick. By using refractories of the same 
nominal types, but from different sources, it is intended to 
compare the characteristics of the several types as influenced by 
their compositions and methods of manufacture. This part 
of the investigation was furthered by using similar brick from 
different sources in comparable parts of the furnace. 

Basic refractory brick and shapes used in building the ma- 
sonry of the furnace were obtained from three independent 
sources and comprise five kinds. They include metal-encased 
and plain chrome-magnesite brick of the chemically bonded 
type; burned chrome-magnesite brick, some of which are 
encased in metal after burning and some intended for use with 
loose metal plates. In addition to the basic brick there are 
two grades of firebrick—a double-burned superduty brick, and 
a first-quality firebrick. Insulating brick is also employed 
along with insulating cement and concrete that serve the double 
purpose of insulating and sealing masonry surfaces. 


Plastic Automobile 


HE reinforced plastic automobile described by Louis A. 

Werner, engineering consultant, in the S.A.E. Journal, 
September, 1947, is unique in that it is structurally one piece, 
having no frame, rigid axles, brackets, or support. As a re- 
sult, the body carries all the chassis load on built-in mounts at 
correct locations. 

Reinforced plastic is used throughout the car, even to bump- 
ers and wheel housings. Metal is used only for engine, drive 
shaft, wheels, axles, and linkage. 

The car is the full width of the conventional type at the 
outside of the fenders, 190-in. over-all. The interior is 11 ft 
long and 6 ft wide, taking four persons comfortably in the rear 
seat, with two individual, movable chairs, besides the driver's 
adjustable chair. Other features include thermostat heating, 
air conditioning, full curved glass windshields with about one- 
half normal size ‘‘A’’ posts at the blind spots. 

Interior lighting has been designed to eliminate reflected 
glare from both external and internal sources, whether sun- 
shine or head lamps. 

Wheels are independently sprung, without springs, sus- 
pension on each wheel being by means of air bellows with an 
expansion tank controlling frequency and softness of the 
ride. 

The entire power plant and drive mechanism is at the rear of 
the car, and the trunk, spare tire, and luggage are at the front. 

The body is a monocoque structure in its finished state, 
although about 10 major parts are mounted together to form 
this unit. 

The plastic used is a thermosetting resin reinforced with glass 
fiber to give a tensile strength of 50,000 to $5,000 psi. 

Six different resins are used on the entire car. Part of the 
structure is even made of balsawood core, wrapped with the 
fiberglas fabric, and then placed in an oven to be cured. 

The main portion of the floor is a honeycomb structure 2 in. 
thick, thinning down to as low as '/¢ in. in the auxiliary por- 
tions and the center structure. 

Both rear and front bumpers are made in two pieces, curved to 
fit the contour of the fenders and body. They are U-shaped, 
1/,in. thick on the outside structure, with honeycomb endwise 
to impact loading, then trussed across with an additional !/;.- 
in. section at the middle of the U. 

The windshield post and the door pillar post, being the only 
vertical structural members to take the entire load between 
the front and rear suspension, become the main supports of the 
car structure, thereby skin-stressing the top of the post to the 
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body and to the side of the car. These become vertical struc- 
tural members, making the car top both a tension and a com- 
pression member. 

The front suspension is unique in that the suspension arins 
lie parallel to the center of the car, are inclined at the prede- 
termined caster angle of the shock and suspension strut, and the 
center mounting is on a 1'/2 in-honeycomb reinforced fiber con- 
struction with metal inserts between top and bottom plates. 
Each suspension link counteracts the other in its pull, thereby 
neutralizing the load at the center mount. 

These suspension arms are rubber-mounted at the swing center 
and are in line with the steering gear tic-rod ball ends. The 
wheel, in its up-and-down travel, does not change its steering, 
toe in, tread, or caster. The rubber bushing eliminates trans- 
fer of shock load to the support. 

The steering is laid out to steer on both front wheels with an 
over-all ratio of approximately 10.6:1. The standard auto- 
mobile of today has close to 18:1. The fast steering makes it 
ideal for a quick maneuver on the road and fast recovery. 

The car can be driven off the road at high speeds, over curbs, 
and through chuck-holes without any tendency to “kick” 
the driver, without discomfort to passengers, and with excellent 
recovery. 

The engine and transmission are Mercury units, with the drive 
and arrangements as taken from Stout's original Scarab design, 
except that the drive from clutch to transmission has been re- 
vised toa multiple V-belt of */s-in. section both ways. 

The unit is cooled by taking air through a false window at 
the back and expelling it from the rear grille over the engine 
and then through the radiator. This method increases the 
normal running temperature 10-12 deg against a conventional 
method of cooling in a radiator only, as the air passing over 
the engine partially cools the block, manifolds, and other 
parts. 

The exhaust system is simplified by not having any tail pipes; 
it has two short, flexible exhaust pipes and triple-pass mufflers. 
The engine, axle, and transmission are assembled as one unit, 
facilitating entire power plant removal by disconnecting the 
universal joints at the axle and removing four suspension 
bolts. 


Synthetic Rubber 


HREE improvements in synthetic rubber were described 

before a meeting of the American Chemical Socicty, 
September 17, 1947, by John C. Madigan, United States Rubber 
Company. 

One of these improvements, announced for the first time at 
this meeting, is reported to be a new method of making syn- 
thetic rubber nonstaining. 

The nonstaining feature is achieved by using a new rubber 
stabilizer or preservative which does not cause white rubber to 
darken on exposure to sunlight, and which does not stain white 
or light-colored surfaces with which it comes in contact. It is 
also nonodor-producing. Rubber made with this preservative 
can be used in lamp cords, refrigerator door gaskets, automobile 
window seals, white sidewall tires, and similar products. 

About a 65 per cent reduction in the amount of water ab 
sorbed by GR-S synthetic rubber has also been achieved, 
principally by eliminating the use of salt in its manufactur¢ 
It was pointed out that low water absorption is very importatt 
when rubber is used in wire covering, since the less moisture ia 
the covering the better its insulating properties. 

The third improvement described is a method of improving 
the appearance and production efficiency of a number of sy™ 
thetic-rubber products. Rubber is produced softer and casict 


all 


bec 
to 

ma 
fall 
tita 
car 


0.0- 


of t 


pov 
the 


an < 


pury 


Succ 


cam 
muc! 
devi: 
Varia 


of fir 
wer: 
in hz 
sprin 
It 
CO-Op 
the la 
and ¢ 
Mate | 
Ic | 
Must | 


thes, 
in an ; 
- | 
equipr 
signe | 
Th 
exactiy 
of out 
treatin, 
Possi!yj 
Each 


NoveMBER, 1947 


to handle in the factory by the use of about one half of one per 
cent of a special chemical known as a cross-linking agent. 

Use of the softer type of rubber, mixed as desired with regular 
GR-S, helps speed up production of rubber-covered wire; im- 
proves the surface finish of boots, shoes, bathing caps, and the 
like; causes less tearing and smoother and better molding in 
forming tire sidewalls. 


New Timepiece Hairspring 


ee 15 years of continuous research, involving the com- 
bined metallurgical facilities of The International Nickel 
Company, Massachusetts Institute of Technology, and the 
Hamilton Watch Company, a new hairspring has been produced 
that answers an ancient problem of the watchmaker and 
endows all Hamilton watches with entirely new standards of 
accuracy, according to Inco, vol. 21, no. 3. 

The secret of the hairspring is a new alloy based on an older 
alloy almost 30 years old, developed by the French scientist, 
C. E. Guillame, and known as Elinvar. New elements have 
been added and modern production practice has been introduced 
to give the alloy its almost magiclike properties. The new 
material has been christened ‘‘Elinvar Extra."’ Its composition 
falls within the range of 41-43 per cent nickel, 2.2-2.6 per cent 
titanium, 5.1-5.7 per cent chromium, 0.06 per cent (max) 
carbon, 0.3-0.6 per cent manganese, 0.3-0.6 per cent silicon, 
0.4-0.8 per cent aluminum, 0.04 per cent (max) phosphorus, 
0.04 per cent (max) sulphur, and the balance iron. 

The name ‘‘hairspring’’ is a misnomer. Actually it is part 
of the beating heart of the watch that regulates the release of 
power stored in the mainspring and controls the five-times-per- 
second pulsing of the balance wheel, which, in turn, governs 
the train wheels that move the hands. It derived its name from 
an carly English watchmaker, Dr. Robert Hooke, who con- 
ceived the idea of a balance spring in a watch, and for this 
purpose used a hog bristle in 1685. This was not an unqualified 
success and the bristle later was replaced with a stcel spring. 

The steel springs likewise caused trouble. They rusted, be- 
came magnetized, and their modulus of elasticity varied so 
much with changing temperatures that balance wheels were 
devised to compensate, as far as possible, for errors caused by 
variations in temperature. 

Development of Elinvar aroused the interest of the makers 
of fine watches. Resistance to rust and nonmagnetic qualities 
were also features that the alloy required to give it high value 
in hairsprings. In 1931 it was adapted for Hamilton hair- 
springs. 

It was felt, however, that something else was needed, and in 
co-operation with metallurgists of International Nickel and 
the laboratories of M.I.T., the studies went on. Modifications 
and changes in Elinvar were made, and the search for the ulti- 
mate material narrowed down to a smaller range. 

It became evident that the elements in the modified alloy 
must be kept under the closest control, and that the alloy must 
be made under closely regulated conditions. To provide both 
these factors, a tiny induction furnace was built and installed 
in an air-conditioned room in the Hamilton plant at Lancaster, 
Pa. It has a capacity of producing up to 10-lb ingots. Special 
equipment for rolling and drawing down into wire was de- 
signe! and built. 

The composition of the ingot is controlled within extremely 
exacting limits. The air conditioning eliminates the danger 
of outside contamination, and melting and subsequent heat- 
tfeatment are so carefully controlled that there is little or no 
Possibility of error, and all heats are uniform. 

Each ingot costs approximately $5.00. After it has been 
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forged and rolled into rod form it is machined so that all but 
two pounds of the original ingot is lost. This 2-lb rod is then 
rolled and drawn into wire so fine that it will provide a ribbon 
of wire 20 miles long, and hairsprings valued at $625,000 suffi- 
cient for 250,000 watches using the smallest-type hairspring. 
Some of the springs are so small that it would take the com- 
bined thickness of five of them to equal the diameter of an 
average human hair. They are mirror-finished to an accuracy 
of 1/200,000 in. 

Hairsprings for watches were produced of Elinvar Extra on 
a limited basis in 1941. When the United States began rearm- 
ing for the war, the normal source of supply for chronome- 
ters for the U. S. Navy—Switzerland—was shut off. Hamil- 
ton was commissioned to build them in this country. Its new 
hairspring plant, with its tiny furnace and rolling mills, was 
diverted from the smaller watch hairsprings to the larger 
chronometer springs. 

It was found that the superior performance of these naval 
timing instruments was due in no small measure to the per- 
formance of the Elinvar Extra springs. 

Since the end of the war, Hamilton engineers have used their 
war-gained knowledge to produce smaller and smaller hair- 
springs; first, for pocket watches, then for men’s wrist watches, 
and finally for the very tiny wrist watches worn by women. 
In each case, however, it was found that slight variations must 
be made in the composition of the alloy. Experience indicated 
to what extent the variations should be made so that it was 
possible to produce springs that would measure up fully to the 
duties required in each case. 


Turbine-Electric Steam 
Locomotive 


HE three 6000-hp turbine-electric steam locomotives for 

the Chesapeake and Ohio Railroad, according to an article 
in the Westinghouse Engineer, September, 1947, by Charles Kerr, 
Jr., consulting transportation engineer, Westinghouse Electric 
Corporation, represent, in novel arrangement, a combination 
of elements all previously employed on locomotives. Each 
has the coal-fired steam boiler traditional to the reciprocating 
locomotive, a steam turbine, essentially similar to the one that 
has proved successful in the Pennsylvania Railroad S-2 geared- 
turbine unit, and the electric drive, common to the currently 
popular Diesel-electric locomotive. These new turbine-electric 
engines possess no fundamentally new elements untried in rail- 
road service. The arrangement of these components, however, 
is unusual. At the front is the coal bunker, followed in suc- 
cession by the operator’s compartment, the boiler, and finally 
the turbine-generator power plant. Water is carried in a sepa- 
rate tender behind the locomotive. 

The rightful place of the turbine-electric steam locomotive in 
the railroad scene will depend on its operating performance at 
different speeds and loads, efficiency, availability, maintenance 
requirements, first cost, and other factors important to railroad 
operators. Obviously some time must elapse before these can 
be set down with clarity. However, because this type of mo- 
tive power represents a combination of basic proved locomotive 
elements, genera] appraisals can be made of the goals sought for 
it by the technical staffs of the Chesapeake and Ohio Railroad, 
Baldwin Locomotive Works, and Westinghouse, who conceived 
and executed it. Briefly, the turbine-electric locomotive as- 
sumes some of the performance colorations of all types. Since 
it is a steam locomotive it can burn coal, which makes it at- 
tractive to railroads traversing coal regions. Its starting 
and high-speed tractive-effort characteristics are said to be 
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superb, and correspond to those of the Diesel-electric loco- 
motive. With regard to thermal efficiency, simplicity of opera- 
tion, and freedom ‘rom reciprocating forces, it closely re- 
sembles the geared-turbine locomotive. 

These locomotives will haul new ultramodern high-speed 
passenger trains between Washington and Cincinnati on fast 
schedules. The turbine-electric locomotive with coal as a fuel 
is an ideal combination to serve this region. Although the 
locomotives are intended for high-speed passenger service, the 
curbine-electric principle is extremely well-suited to all types of 
freight operation. 

The propulsion equipment was designed to operate with a 
conventional fire-tube boiler and at pressures and temperatures 
commonly used with such boilers. The turbine receives steam 
at 290 lb pressure and 750 F total temperature. The turbine 
develops its rated 6000 hp when supplied with 85,000 Ib of steam 
per hr, exhausting to atmosphere, and when operating at 6000 
rpm. Geared to the main turbine are two double-armature, 
direct-current generators, operating at a maximum speed of 
1000 rpm, which supply power to the eight axle-hung traction 
motors that furnish main propulsion power, two motors being 
permanently connected in parallel across each generator arma- 
ture. 

Speed of the locomotive is controlled by a variation of the 
generator excitation and the main turbine speed, the combina- 
tion producing the maximum over-all efficiency and simplifica- 
tion. 


Coaxial Cable 


ONSTRUCTION has started on the first coaxial telephone 
cable to connect New York and Albany. The cable is 
jointly owned by the New York Telephone Company, the New 
Jersey Bell Telephone Company, and the Long Lines Depart- 
ment of the A.T. and T. Company, and is designed to supple- 
ment the communication facilities between New York, Albany, 
Buffalo, Cleveland, and Chicago. 

About the size of a baseball bat, the new cable contains 
eight coaxial tubes, which are capable when fully equipped of 
handling about 1500 simultaneous telephone conversations. 
It will be 154 miles in length and will pass through the north- 
east corner of New Jersey and then near Southfields, Monroe, 
Kingston, and Catskill in New York. 

The cost of the completed cable together with its initial line 
and terminal equipment is estimated to be about $4,000,000, 
which will be shared by the joint owners. 

In addition to supplementing long-distance telephone facili- 
ties along this route, the new cable will also provide channels 
for carrying programs of the radiobroadcasting networks. If 
desired, some of the coaxials could be adapted for television 
transmission by the addition of proper equipment. 

The cable will be placed in existing underground conduit 
between New York and Monroe, and between Catskill and 
Albany. Between Monroe and Catskill, most of the cable will 
be buried in the ground. 

A new type of cable-laying plow will be used along the 
Monroe-Catskill section. First put in service earlier this year 
on the Washington-Baltimore route, the plow weighs some 27 
tons. As it is towed along by tractors, it is able by means of a 
powerful hydraulic mechanism to adjust a plowshare to cut a 
slot in the ground as deep as five feet if required. A cable reel, 
towed behind on a trailer, feeds cable forward through the 
plowshare and into the ground. 

Each of the eight coaxial tubes in the 154-mile cable is */s 
in. in diameter and is made of copper. Supported by insulating 
disks in the center of each tube is a copper wire about the size 
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of the lead in a large pencil. The axes of the tube and wire 
are the same—hence the name coaxial. The coaxial is capable 
of transmitting an extremely wide band of frequencies. The 
cable will also contain a number of regular wire circuits some 
of which are needed for the complex control equipment required 
to maintain the cable. 

The strength of electric currents carrying conversations 
through the coaxials diminishes rapidly and must be renewed 
by amplification approximately every cight miles. This am 
plification is provided by equipment in small ‘“‘repeater”’ 
buildings, which are constructed at regular intervals along the 
cable’s pathway. 

The section of the cable which is buried in the ground wil) 
be given lightning protection in the form of two layers of 
plastic tape cemented over the sheath. These materials wil] 
be further covered by a casing of copper sheet placed over the 
plastic, forming a continuous tube over the cable. The entire 
length of the cable will contain dry nitrogen gas under pressure 
and any reduction in this pressure, indicating a leak, will set 
off an electric signaling system at the nearest terminal point 


Climatic Hangar 


DDITIONAL information concerning the ‘‘Climari 

Hangar,"’ described briefly on page 777 of the September, 

1947, issue of Mecuanicat ENGINeEgERING, is furnished in an 

article by F. A. Peckham, Engineering Division, Military Con 

struction, Office, Chief of Engineers, War Department, Wasb- 
ington, D. C. 

Mr. Peckham writes that the construction and preliminary 
testing of the huge experimental laboratory at Eglin Ficld, 
Fla., have now been completed, and the installation, known as 
the ‘Climatic Hangar’’ has been turned over to the Army Air 
Forces for operation. The project cost approximately $5,750,- 
000 and required three years to complete. The hangar makes 
available to the A.A.F. adequate facilities for testing aircraft 
and related equipment under all possible climatic conditions 
which could be encountered. 

The experimental hangar building provides a main test 
hangar approximately 250 ft wide X 200 ft deep with overhead 
clearance of 60 ft in the central portion, and an engine test room 
approximately 30 ft 80 ft, as well as generous space for 





A B-29 BEING TESTED IN THE CLIMATIC HANGAR 


FIG. 13 
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machinery rooms, instrument and control rooms, and offices. 
The walls and ceilings of the test rooms are insulated with 
approximately 13 in. of fiberglas and the floors are provided 
with 15 in. of load-bearing foamglass beneath the heavy con- 
crete wearing floor. The hangar room will accommodate the 
largest bomber now in use, and the engine test room is adequate 
to permit block-testing of a 3000-hp aircraft engine. The two 
insulated hangar doors which enclose the 250-ft-wide opening are 
heavily braced with structural framework, properly counter- 
balanced with concrete blocks, and mounted on special rail- 
road trucks installed on tracks along the front of the hangar. 
The hangar doors are electric-motor-driven through reduction 
gearing, and can be completely opened or closed in approxi- 
mately ten minutes. The hangar doors are made practically 
airtight when in the closed position by means of inflated tubular 
gaskets installed around the periphery. Special ports are pro- 
vided in the rear wall of the test hangar to permit the firing of 
machine guns or cannon under the conditions maintained within 
the hangar 

The test hangar is designed to produce and maintain any de- 
sired temperature between —70 F and +165 F, and any desired 
humidity between 10 per cent and 95 per cent consistent with a 
maximum vapor pressure of 1.5 in. of mercury. In order to 
accomplish and maintain these conditions the hangar is pro- 
vided with an air-conditioning system consisting of eight fan 
plenums and necessary duct work, together with the necessary 
heating and cooling coils, humidification and dehumidification 
equipment, and controls. Two heating plenums and six cooling 
plenums are provided and the air handled is delivered to the 
hangar through vertical discharge outlets installed near the 
roof. An adjoining oil-fired boiler plant furnishes the necessary 
steam at approximately 100 psi for heating purposes, and a 
specially designed refrigeration plant supplies liquid freon to 
the cooling coils. Humidification can be provided either by 
sprays or steam jets, and the dehumidification is provided 
partly by ethylene glycol sprays and partly by refrigeration 
coils. The desired conditions can be maintained within + 
2F 

The refrigeration system consists of three principal machines, 
each of which employs multistage centrifugal compressors for 
both high and low stages and requires 2250 hp of compressor 
motors. Two of these machines are capable of lowering the 
temperature of the test hangar from +95 F to —70 F, in 
approximately 30 hr, with summer conditions outside the 
hangar. 

The test hangar is equipped with four separate systems of fire 
protection; fog, foam, Co, and sprinkler systems. The equip- 
ment is designed to quickly combat any type of fire and keep the 
resulting damage to a minimum. 

Immediate experimental use of the hangar by the A.A.F. will 
be directed toward improved operation of aircraft and related 
equipment in subarctic temperatures. 


New Jet Bomber 


Psst released photograph, Fig. 14, of the radical new ex- 
perimental XB-47 jet bomber reveals its sleek lines and 
sharply swept-back wings and tail surfaces. Called the *‘Stra- 
tojet’’ by the Boeing Aircraft Company, which also manufac- 
tured the famed B-17 Flying Fortress and B-29 Superfortress 
during war years, the XB-47 is the world’s first bomber to fea- 
ture this new design philosophy. The ultrathin wings support 
six General Electric jet engines in double nacelles inboard and 
singly near the swept-back wing tips. Over-all dimensions of 
the Stratojet are similar to those of the B-29 Superfortress. 
Wing span is approximately 116 ft and length is 108 ft. The 


FIG. 14. NEW EXPERIMENTAL XB-47 JET BOMBER 

XB-47's unusual landing gear is of the tandem type. The main 
wheels retract into fore and aft sections of the body, while 
small outrigger wheels under each inboard power nacelle pro- 
vide lateral stability during ground operations. 


Fuel-Savings Bulletin 


NSWERING hundreds of practical questions on fuel-saving 
practices and fuel-conservation measures, the Bureau of 
Mines has combined in a single publication all of the materia] 
used successfully in the wartime National Fuel Efficiency Pro- 
gram that resulted in the saving of millions of tons of coal] 
annually and in proportionate savings in other fuels, it was an- 
nounced recently. 

Launched during the war as a part of the nation’s critica] 
resources conservation campaign, the National Fuel Efficiency 
Program enlisted the aid of more than 20,000 volunteer workers 
in industrial plants, office buildings, apartment houses, schools, 
churches, hospitals, and theaters throughout the country to 
save fuel. 

The effectiveness of the campaign has been demonstrated by 
the fact that many fuel-saving measures recommended during 
the war are being continued and extended to many other opera- 
tions in peacetime. Although the program was concluded at 
the end of the war, requests for further information have con- 
tinued at a high rate, according to Bureau officials. 

The most effective material distributed during the 2-year 
campaign proved to be an extensive series of question-and- 
answer “‘quiz’’ sheets covering nearly every phase of fuel sav- 
ing. All of these question-and-answer quiz sheets are included 
in the present Bureau publication, Bulletin 466. 

In the preparation of the quiz sheets, many engineers out- 
standing in the field of fuel -utilization contributed valuable 
suggestions based on years of practical experience with fuel 
problems. Experts in each field were chosen to prepare ques- 
tions and answers, and the quiz series was divided into seven 
groups covering combustion equipment; draft and combustion 
air; instruments and controls; pumps, traps, and valves; clean- 
ing and miscellaneous; heat utilization and distribution; and 
prevention of heat losses. 

Bulletin 466 forms a companion to another publication now 
in preparation which will give a historical report of the Na- 
tional Fuel Efficiency Section of the Bureau of Mines person- 
nel, methods of work, and accomplishments. 

Copies of Bulletin 466, ‘‘A Guide for Reducing Fuel Consump- 
tion in Commercial Plants,’’ may be obtained only from the 
Superintendent of Documents, U. S. Government Printing 
Office, Washington 25, D. C., for 50 cents. 
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Two-Way Mobile Radiophone 


LITTLE over one year ago, The Willett Company of 
Chicago and Raytheon Manufacturing Company's sub- 
sidiary, Belmont Radio Corporation, announced completior- 
of the first two-way mobile radiophone system for trucks. 
Now 49 units are installed and operating and they are said to 
be valuable aids. 

The cost of a unit, plus operation, maintenance, depreciation 
and other miscellaneous charges are estimated to be approxi- 
mately one dollar per day per vehicle. The current minimum 
rate per vehicle is four dollars per hour so that a 15-minute 
saving per day will pay for the set—a half-hour saving per day 
will give a 100 per cent return on the investment. 

Typical of the everyday uses that are made of two-way radios 
was an accident observed by a driver involving a linen truck. 
The driver of this vehicle was seriously injured and rushed to a 
hospital. The driver who saw the accident radioed his dis- 
patcher who promptly notified the linen-supply company, 
which was able to protect its valuable cargo and look after 
the welfare of the injured employee. 

Radio has also facilitated maintenance operations. The 
drivers can call the shop and consult with the foreman on an 
unusual performance of their vehicles or mechanical difficulties, 
thus preventing breakdowns before they occur. 

The two-way radio has given the dispatchers an up-to-the- 
minute picture of the constantly changing condition of the 
vehicles at their disposal. Trucks regularly assigned for a 
full-day’s work on deliveries are now frequently radiophoned 
en route and given pickups on or near their routes. Time saved 
in avoiding parking and telephoning enables such pickups to be 
made the same working day—a not inconsequential saving 
when measured by hundreds of trucks. 

The transmitter-receiver of the latest two-way mobile radio- 
phone measures 6 in. X 61/2 in. X 15 in., and can easily be 
installed out of sight under the seat, in a trunk, or in a cab. 
The power supply is an integral part of the control unit which 
mounts under the dash in the front seat. It measures 4'/2in. X 
6 in. X 6 in. The battery drain for the entire station is only 
4.8 amp for the receiver and 18 amp while transmitting. 

The antenna for the assigned frequency of 152 to 162 mega- 
cycles is about 18 in. long and mounts in the center of the truck 








FiG.15 TRUCK DRIVER AT MICROPHONE OF TWO-WAY RADIO. 
(Complete transmitting and receiving equipment is at upper left.) 
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or car roof, using the roof itself as the other half of the antenna 
system. 

A complete unit may be installed in a truck largely through 
the use of several easy-plug-in connections with the truck 
batteries, the car roof antennas, and the grounding connection 
This permits the radiophone to be lifted out in a matter of 
minutes should it become necessary to service it. 

The transmitter-receiver unit is housed in a compact metal 
case which includes all the transmitting and receiving circuits 
except the power supply. The only external connection neces- 
sary for its operation are those to the power supply and an- 
renna. 

The transmitter-receiver is located in the main garage and 
connects with units in each of two dispatcher's offices. The 
antenna is mounted on the top of a nearby smokestack. 


Atomic Energy in France 


T the Fuel Economy Conference of the World Power Con- 
ference, The Hague, Holland, September 2-9, 1947, L 
Kowarski, director of the Scientific Services of the Atomic 
Energy Commissariat, French National Committee, pointed 
out that in France, the future of atomic energy, more than that 
of any other form of energy, depends in part upon the progress 
which may be made mainly in the United States and Great 
Britain, and in part upon the international political situation 

He said that when we consider the number of relevant factors 
and especially the uncertainty concerning the uranium resources 
of the French Union, the speed with which French industry 
can be reconstructed, and the effectiveness with which interna- 
tional understanding can be developed, we see how fruitless it 
is to try to estimate in years the period within which we can 
hope to see atomic energy take an important place in the na- 
tional economy of France. Under the most optimistic assump- 
tions, it seems necessary to double the period of seven years 
which the Americans will have taken to produce their first 
source of useful atomic energy. It is thus only between 1960 
and 1965 at the earliest that we can expect to have the first 
important and economically profitable plants functioning. 
Whatever the ultimate development may be, it is certain that 
now and in the immediate future, all plans concerning invest- 
ments in the standard sources of energy must be continued as if 
the coming of atomic energy were still in the distant future 

The Atomic Energy Commissariat created at the end of 1945 
and directed by Professor F. Joliot-Curie, is a state body en- 
dowed with financial autonomy and reporting to the President of 
the Council. Its immediate and essential duties include the 
assembling of corps of scholars and technicians familiar with 
the physics, chemistry, and technology of atomic energy, and 
as ready to put into practice techniques already developed as to 
make and develop original contributions. 

Its plans call for the building of a group of laboratories and 
plants suitable to put into execution the foregoing task, and 
in particular to build apparatus releasing nuclear energy 
(piles) whose capacity is as great as primary material resources 
and knowledge will permit, and at the same time lend mora! and 
material support to already established research establishments 
devoted to nuclear physical chemistry. 

Another duty is to accumulate the primary materials neces 
sary to achieve the utilization of atomic energy on an industrial 
scale and, for this purpose, to organize mineral prospecting and 
development in the territory of the French Union and to build 
the necessary refining and converting plants. , 

The Commissariat will also make a study of large-scale 1 
stallations, collaborate with organizations working in alli 
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ficlds, maintain contact with foreign atomic scholars and tech- 
nicians in so far as the international situation permits, and con- 
tribute to the widening of these contacts by advising the French 
Government in the negotiations on the international control 
of atomic energy. 

[he activity of the Commissariat, which began for all prac- 
tical purposes in March, 1946, is exercised at the following 
places: 


1 At provisional headquarters in Paris, for supervisory, 
administrative, and documentary purposes. 

2 In existing laboratories (especially at the College de 
France, the Sorbonne, the Museum of Natural History, etc. 
where certain apparatus is used directly or as models, and where 
certain members of the personnel are studying. 

3 At Fort Chatillon, 6.2 miles from the center of Paris, 
where for the past several months important establishments 
have been building detecting and measuring instruments. 
The fort will also be used as a meeting-place and workshop by 
the groups of theorists and engineers making studies. Physics, 
chemistry, and mineralogy laboratories are being laid out and 
as they are completed they will gradually reduce the load on 
existing laboratories, already much too small for the rapidly 
expanding scientific personnel. 

4 On land containing uranium deposits, especially in 
metropolitan France and in Madagascar. 

5 On the Saclay plateau, 12.4 miles from Paris, where the 
Commissariat intends to establish a study center of applied 
nuclear physics. A large cyclotron, the first (several hundred 
kw) and probably the second (several thousand kw) atomic 
piles, and pilot plants for extracting the transmutation prod- 
ucts will be built here. In this study center, no doubt, the 
first stages of the study of apparatus for using nuclear energy 
will be successfully completed on a pilot scale. 

6 At Bouchet, 25 miles from Paris, where a plant for ex- 
tracting pure uranium salts has been built by the Society of 
Rare Minerals following the specifications of and under the 
constant supervision of chemists of the Commissariat. 


Since the work of the Commissariat has thus far been mainly 
organizational and educational, its liaison with industry is 
still very little developed except in the mining and chemical 
fields. So far as the physics and mechanical fields and their 
adaptation is concerned, what liaison has been developed has 
taken place through various study groups (Interdepartmenta] 
Committee on Gas Turbines; certain services of the Maritime 
Engineering Corps). As the atomic industry is gradually de- 
veloped in France the Atomic Energy Commissariat will be able 
to play a more and more essential and far-reaching part in the 
various phases of the national economy. 


Atomic Power Plant Model 


B ASIC elements of an atomic power plant are shown in the 


model, Fig. 16, constructed under the supervision of 
sCientists in the General Electric Research Laboratory. Dr 
Kenneth H. Kingdon, one of the first physicists to isolate 
uranium 235 from the natural element, is shown with model. 
Dr. Kingdon heads the atomic power division of the G. E. 
Laboratory. 

The model is not full-scale and is quite schematic. At the 
left is the atomic “‘pile’’ where matter is transformed into 
eneryy by the splitting of uranium or another fissionable ele- 
Ment. In his left hand Dr. Kingdon holds a rod of this ‘‘fuel’’ 
Material, while the stripped rods projecting horizontally repre- 
sent che control rods which would prevent the process from 
tunning away. A heat-exchanging fluid would be pumped 
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FIG. 16 MODEL OF ATOMIC POWER PLANT 

through the pile, thence to the heat-exchanger on the right, 
where water would be turned to steam. This would then be 
used to drive turbines in the customary way. 

The heat-exchanger step is needed because anything entering 
the pile would become dangerously radioactive, and thus steam 
could not be brought directly from it. The lethal radiations 
from the pile and the heat exchanger require that both be sealed 
in a capsule of concrete or similar protective material. 


British Coal Survey 


PAPER, “The British Coal Survey: A Factor in Fuel 

Economy," by A. Parker and A. C. Maries of the Depart- 
ment of Scientific and Industrial Research, British National 
Committee, was presented at the Fuel Economy Conference of 
the World Power Conference, The Hague, Holland, September 
2-9, 1947. 

In the paper it was pointed out that the coal survey is a part 
of the fuel research organization of the British Government's 
Department of Scientific and Industrial Research. Its task is 
the systematic physical and chemical examination of the 
country's coals as they occur in situ below ground and as they 
are marketed at the pithead. Correlation of the analytical 
data with practical usage is obtained by observation and ex- 
periment on the behavior of the coals in industrial appliances, 
both at the Government's Fuel Research Station and at the 
works of private undertakings. 

The survey of Great Britain's coals is not complete, but the 
main seams in production have been studied and a general 
picture has been obtained of the geographical distribution of 
different kinds and qualities of coal. Recently it has been 
possible to make a quantitative survey of the country’s more 
readily available coal reserves, classified according to kind and 
quality, and this work is being extended to cover all the re- 
serves. 

The coal survey, combining an intimate knowledge of the 
properties of the coals with practical experience of their utiliza- 
tion, is well fitted to assist in promoting the more economic use 
of coal. It is also shown that the coal survey is of great value 
to the producer, the coal-preparation engineer, the distributor, 
and the consumer. 
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Industrial Waste Disposal 


ComMMENT BY F. W. Moutman'! 


Extending the subject matter of this 
paper? to the Sanitary District of Chi- 
cago, we have surveyed wastes by actual 
sampling and gaging, since 1935, cover- 
ing some 350 industries. Tests have 
covered 2 weeks’ duration and in many 
cases several repeat surveys-have been 
made. All outlet sewers are gaged by 
means of weirs, floats, Venturi or other 
types of measurement, samples collected 
every 15 min, and composite day-and- 
night samples analyzed. Daily losses in 
pounds are computed, in many cases after 
correction for the constituents in the 
influent water supply. In many 
cases, different departments or types of 
wastes are gaged and sampled separately. 
If possible, clean water which can be di- 
verted from the outfall is measured and 
sampled, and efforts made to relieve the 
sewers of this unnecessary load. 

The results compiled through 1944, the 
year of maximum production, are shown 
in Table 1 of this discussion. 





1 Director of Laboratories, The Sanitary 
District of Chicago, Chicago, III. 

2**Industrial Waste Disposal,’’ by George 
E. Barnes, M&cHANICAL ae Ns Bi vol. 


69, June, 1947, pp. 465-470. 


Some plants have been surveyed since 
1944, which are not included in this list, 
but their total will not change the results 
appreciably. 

Over-All Effect of Industrial Wastes. 
The over-all effect of industrial wastes in 
the district, as indicated in Table 1, is 
188 tons of solids per day and a popula- 
tion equivalent of 2,800,000. This com- 
pares with total human wastes of 400 
tons of solids and a population of 4,000,- 
000. The increase in organic solids, 
largely in solution, by industrial wastes, 
thus increases the human population 
load by 70 per cent, and the solids about 
47 per cent. This applies to the entire 
district. The excess load on the South- 
west Treatment Works is considerably 
greater. Most of the wastes listed are 
now discharged to the sewer system and 
thence to the sewage-treatment works. 


ComMENT By F. D. Stewart? 


The authority of the Federal Govern- 
ment in matters relating to water pollu- 
tion control is, in large measure, limited 
to scientific and technical investigations, 


3 Assistant Chief Engineer, Ohio Depart- 
ment of Health, Columbus, Ohio. 


THE SANITARY DISTRICT OF CHICAGO INDUSTRIAL WASTE SURVEYS, 


TABLE 1 
1935-1944 
—————Pounds per 24 hr————— 
Number of Flow, ——5-day BOD*——~ 
plants _ millions of Suspended Population 
Type surveyed gal per day solids Pounds equivalent 
OrcGanic 

Meat products.............. 70 32.35 159626 164214 985280 
eer 38 8.99 21684 58494 350960 
Milk products?............ 17 4.11 12566 24115 144690 
Fermentation............. 36 7 -O§ 28191 75878 45§270 
BN nc bitheencntsee es 19 2.27 35410 18610 111660 
Paperboard, textiles ........ 8 7.16 26920 18805 112830 
DE acictretscctsss os 17 7-74 14720 49000 2.94000 
Soap and veg. oils........... 12 6.00 8383 17628 10§770 
NS RE ee 13 4.18 8515 18206 1092.40 
Phasmaceuticals............. 9 1.01 1495 4335 26010 
Railroads (roundhouses)..... 6 1.46 7300 1242 745° 

ME TEAS oh. Sade cae's 245 82.32 324810 450527 2.703160 

INORGANIC, CHEMICAL, OR Toxic 

Se er 15 5-93 10166 1012 6070 
Nonferrous metals........... 17 8.67 15539 beotey t+ ee 
Chemicals and paints........ 6 5-59 17534 9933 59600 
Rubber, asbestos............ 4 3. 18 417 2500 
Miscellaneous............... 16 6.67 6509 4899 2.9390 

Serer 58 28.82 51644 16261 97560 

MONEE cy fad > chgancag 303 III.14 376454 476788 2800720 


* Biochemical-oxygen-demand measurement. 
® Surveyed; total estimated. 
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to co-operation with the states in an ad 
visory capacity, and to financial assist 
ance to state and local authorities for 
investigations and construction. Some 
control is exercised over interstate waters 
or more specifically navigable waters, 
wherein interstate commerce is affected 
but in matters such as stream-pollutior 
control of intrastate streams, the state 
authority is paramount. 

In recent years Congress has been im 
portuned to enact legislation whereby 
federal authority would be broadened, 
even to the point of including enforce- 
ment provisions to eccomplish pollution 
abatement at the federal level. This has 
been opposed on the premise that such 
enforcement is a matter of state jurisdic- 
diction. It is agreed that aroused public 
opinion demands acceleration in accom 
plishments in the way of pollution abate- 
ment, but that this can be met best at the 
federal level by increasing the scope of 
federal activity along existing channels 

No one can gainsay that in pollutiona) 
matters the interests of the public health 
are of primary importance. Surely the 
protection of public water supplies and 
the elimination of nuisance conditions 
must be given first consideration. The 
maintenance of fish life and rendering 
streams fit for recreational usage are mat- 
ters of importance too, but experience 
over the years has demonstrated that cor- 
rection of stream pollution from the 
public-health standpoint automatically 
renders the stream fit for all other usages, 
including industrial use. 

The United States Public Health Serv 
ice has been a leader for many years in 
antipollution activities, and has made 
invaluable contributions to this program 
in the way of scieatific investigations and 
research. These accomplishments, to- 
gether with the paramount interest of 
public health in pollution abatement 
most nacurally point to the Public Health 
Service as the federal agency in which 
antipollution work should center. This 
fact is recognized in pending legislation 
in Congress. It is most likely that any 
enforcement measures at the federal level 
will be limited to interstate waters. 

State Control. There is a tremendous dif- 
ference between the role of the state ip 
pollution abatement as contrasted with 
the Federal Government. The state is 
vested with police power to compel 
guilty offenders to correct pollution, 
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and only differs from state to state in the 
degree to which each state avails itself 
of the opportunity to exercise that police 
power. Ohio practice is rather typical 
of the majority of states so a brief de- 
scription of antipollution practice in 
Ohio is warranted. 

Authority for pollution control is 
vested by legislative statutes in the State 
Department of Health and is twofold, 
namely, preventive and corrective. On 
the preventive side is the statutory re- 
quirement that prior to construction of 
public sewers and sewage disposal, plans 
therefor must be submitted to and be 
approved by the State Department of 
Health. Another statute imposes the 
same requirement with respect to the dis- 
posal of industrial waste. Thus the 
public interest is safeguarded, by the pre- 
vention of pollution. However, this 
measure is in no wise completely effec- 
tive, so that additional authority is given 
the health department to compel offend- 
ers to correct existing pollution condi- 
tions. It has long been the practice to 
utilize this weapon only as a last resort, 
and in its stead to concentrate on educa- 
tion and persuasion. 

Another ‘‘sign of the times”’ is the 
joining of states in a concerted effort 


toward stream-pollution abatement. 


Ohio is participating in the creation of 


‘The Ohio River Valley Water Sanita- 
tion Compact,”’ wherein all of the states 
in the Ohio River Basin, by legislative 
authority of the several states, set up an 
authority to deal with and correct the 
existing pollution of the Ohio River. 

Proper disposal of industrial wastes has 
been and still is a problem of major im- 
portance. Professor Barnes has given the 
technical data to show the pollution 
effects of indiscriminate discharge of un- 
treated wastes into our streams and lakes. 
Some accomplishments have been made, 
but accusations of carelessness and a dis- 
tegard of responsibility on the part of in- 
dustry are difficult to refute, when actual 
accomplishment is considered. So often 
the excuse for guilt and the failure to take 
definite steps to solve the problem is at- 
tributed to the statement ‘‘no practical 
treatment is known."’ In many instances 
this is true, but nothing is done about it 
The very least an industry can do is to 
segregate pollutional wastes from ‘‘clean’’ 
waters, such as cooling water, so that 
the detrimental wastes can be easily and 
cheaply picked up for treatment. Fur- 
thermore, industry as a whole has not 
seen fit to consider the problem of waste 
treatment as a matter for intensive re- 
search and study on its part, in spite of 
the real accomplishments that have been 
made in research along other lines of en- 
deavor. 


The most promising development along 
these lines has been the undertaking of 
real study of waste disposal on an indus- 
try-wide basis, by several types of in- 
dustry, such as the work of the “‘Na- 
tional Council for Stream Improvement”’ 
of the pulp, paper, and paperboard indus- 
trics. 

In all fairness to state agencies vested 
with pollution abatement, statistics 
show real accomplishment over the years. 
For example, during the period from 
1920 to 1940, the number of municipal 
sewage-treatment plants in Ohio in- 
creased from 63 to 182, representing 
populations served of 887,900 in 1920 
and 3,230,400 in 1940. Definite progress 
was also made in improving industrial 
waste disposal in this same period in up- 
ward of 200 instances, either by installa- 
tion of treatment devices; by improve- 
ment in plant procedure with re-use of 
water, or the so-called ‘‘closed system”’ 
of liquid waste; or by the development 
of useful by-products which would 
eliminate some of the wastes. However, 
aroused public opinion is now demand- 
ing acceleration in stream cleanup, and 
much remains to be done, as witness the 
estimates of work required in both 
municipal sewage treatment and indus- 
trial waste disposal, in terms of costs, as 
set forth in this paper. 

Mention should be made of a trend in 
pollution control at the state level, 
whereby this control is delegated to a 
board or commission, including repre- 
sentatives of all parties interested in 
pollution abatement, instead of just 
public-health authorities. There is no 
disposition for the most part to lessen 
the role of public health, as most states 
having such boards incorporate the per- 
sonnel of health agencies who have been 
actively engaged in pollution control, 
and who are trained and experienced in 
this complex work. The movement 
merely broadens the scope of authority, 
bringing into the picture in addition to 
public health, municipal, industrial, 
fishing, and recreational interests. This 
appears to be a healthy sign and should 
be productive of better accomplishment 
in pollution abatement. 

Local Responsibility. It is at the local 
level that actual financing and construc- 
tion of improvements to prevent and cor- 
rect stream pollution are accomplished. 
In many instances, industry must act co- 
operatively with municipalities. In ad- 
dition to installing necessary ‘mprove- 
ments, both industry and municipalities 
must properly maintain and operate de- 
vices and equipment after construction. 
Tais involves the expenditure of money, 
and consequently financing is as important 
as the technical aspects of the problem. 
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Although compulsion when necessary 
to correct bad conditions originates at the 
state level, municipalities do have a cer- 
tain amount of responsibility, particu- 
larly in the case of industries within 
corporate limits of towns and cities, to 
accomplish cleanliness in watercourses 
or other bodies of water. 


ComMENT BY F. C. Tortes‘ 


A solution to the problems of indus 
trial waste disposal should represent 
fusion of the objectives and techniques of 
engineers concerned with processing and 
those who have the viewpoints of sanita- 
tion. The author makes succinct state- 
ment of the latter. Because of limita- 
tions, he has not dwelt upon more un- 
usual considerations of the sanitarian 
such as those involving the possible 
chemical interaction of wastes from dif- 
ferent industries; or the special] situation 
of ground-water pollution; or the ques- 
tion of accidental ‘‘spills,’’ their proba- 
bility and effect. The author counsels 
caution in any expectation of the recov- 
ery of net values from industrial wastes; 
this is sound but should be coupled with 
recognition that waters recovered from 
wastes may have use in industry itself as 
at Baltimore or otherwise as in irriga 
tion for arid areas. 

Again from the standpoint of the sani- 
tary engineer who approaches problems 
of treating and disposing of wastes, there 
should be appreciation of the necessity of 
flow sheets which are quantitative as wel] 
as directional; and also of analyses of 
segregated and composite wastes which, 
from planned sampling, show variations 
in quantity and in _ characteristics 
Analytical results, moreover, should be 
proved, wherever possible, by the dif- 
ferentials between input as raw materials 
and output as finished products. 

As the author implies, wastes disposa] 
can, sometimes, be reduced in bulk—and 
resulting expense—by a structural revi- 
sion of drainage lines to enable the ready 
segregation of waters relatively uncon- 
taminated; cooling waters for example. 
In turn, this suggests the advantage of 
plant planning which keeps this possi- 
bility in mind. Sewers really may be 
important. 

The writer also bespeaks the need for 
attention to the operation of works for 
the treatment of industrial wastes. In 
reality, such operation is but the exten- 
sion of plant processing, and industry 
which controls its products by super- 
vision, inspection, and test is in position 
to appreciate that proper results and re- 
turn upon investment call for reasonable 


4 Havens & Emerson, Consulting Engineers, 
New York, N. Y., and Cleveland, Ohio. 
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supervision and check of the processes 
of treatment and disposal. 

It is worthy of note that the author 
has based his presentation upon proper 
utilization of the powers of natural 
purification which are inherent in surface 
waters. Such represents the attitude of 
the sanitary engineer subject, of course, 
to modification which recognizes the 
after use of those waters. The point is 
mentioned to distinguish this approach 
from that of the demand, sometimes 
heard, that our streams be restored to 
primeval purity. There are cases of the 
more remote recreational waters where 
it is proper to strive for this ideal; the 
extension of co-operative attitudes by 
industry in abating pollution will keep 
any demands for unreasonable purity 
within due bounds. 


Comment By A. G. WatL* 

The writer's company, which, for 
many years, has manufactured sewage- 
disposal and garbage-disposal grinders, 
would like to know along what lines 
the municipalities are planning to dis- 
pose of industrial waste and garbage. 
The author mentions that approval of the 
local city sanitary district is required 
before discharging industrial waste or 
garbage into the sewage systems; but 
up to the present time the larger cities 
refuse to give such approval. 

Most cities are interested in rodent 
control and have attempted to carry out 
programs for such control. We know 
that the breeding ground of rodents and 
other disease carriers is garbage. Every 
restaurant and hotel would be greatly 
interested in grinding garbage for dis- 
posal rather than placing it in cans to 
be picked up some hours later. How- 
ever, they cannot secure permission for 
the installation of such equipment, as 
they are not allowed to discharge the 
ground garbage into the cities’ sewers. 

We understand, of course, that sewers 
are planned some fifty years in advance; 
and the answer to the question at the 
present time is that the sewers are not 
adequate. However, what we want to 
know is whether or not the cities are 
taking this into consideration in future 
plans. In one instance, a company cus- 
tomer desired to grind fish heads and dis- 
charge this waste into the sewers in the 
city of St. Louis, but was not allowed to 
do so. 

Certain cities in the western part of the 
United States are considering garbage 
disposal in their sewage systems to take 
effect shortly. In fact, we know of one 
city in a western state which has been 
considering the passage of an ordinance 


~ 8 Chief Engineer, Gruendler Crusher and 
Pulverizer Company, St. Louis, Mo. 


requiring every public eating place in the 
city to have a garbage-disposal unit. 
There are also instances where garbage 
grinders even now are being sold to 
hotels and restaurants in the southwest- 
ern part of this country for disposal into 
sewage systems. 

It is our policy to present these facts to 
the sanitation districts of our large cities 
when they are planning future sewage 
systems so they will take into considera- 
tion the possibility of this added sewage 
in the systems. By this method, the 
p-esent makeshift systems employed by 
our various large cities for rodent control 
can be eliminated; and as brought out by 
the American Medical Association, 
ease can be curbed by the sanitary han 
dling of garbage. 


dis 


AutHor’s CLosurE 

The discussions by Messrs. Mohlman, 
Stewart, and Tolles amplify the material 
in the original paper. Here are given the 
well-considered viewpoints of sanitary 
district authority, representative of state 
and interstate directing authority, and 
consulting sanitary engineer. These con- 
tributors raise no questions, and their 
remarks extend the scope of the paper 
and make it just that much more useful 
to the group for which it was intended; 
that is, the engineering and management 
group of industry which is presently 
brought up short under pressure for suita- 
ble waste-disposal measures. 





MECHANICAL ENGINEERIN( 


Mr. Wall raises a question on the dis 
posal of garbage which is a matter o 
much concern in many municipalitie: 
Unfortunately, no general and categorical! 
answer can be given. It is generally 
accepted that the organic nature of 
garbage makes it amenable to treatment 
along with the other organic matter io 
sewage and by the same methods; but 
the matter of bulk alone makes it pro 
hibitive in many cities to accept garbage 
via the sewers. In many the 
treatmeni works are designed only for 
the ordinary solids loading of domestic 
sewage and cannot handle 
If garbage, as one of the ordinary by- 
products of community living, is to be 
disposed of by water carriage in the 
future, plant designs must take this into 
account. And until there is a meeting of 
minds on this topic between the city 
officials who make the policies for 
municipal housecleaning methods, and 
the engineers who design the cities’ 
plants and utilities, the city resident will 
have to dispose of his garbage by means 
already provided. More modern, 
venient, and economical means are 
already being widely adopted 


cities, 


excess loads 
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Georce E. Barnes 


® Professor of Hydraulic and Sanitary Engi- 
neering; Head, Department of Civil Engincer- 
ing and Engineering Mechanics, Case Institute 
of Technology, Cleveland, Ohio. Mem. 
A.S.M.E. 


Stress in Welded-In Heads 


CoMMENT BY T. C. RaTHRONE’ 


Actual tests on various constructions 
for the experimental verification of calcu- 
lated stresses and strains, such as de- 
scribed in this paper,® are always wel- 
come. The setup for running a fatigue 
test was particularly interesting, and 
should be found useful for similar future 
investigations. 

However, it is not always safe to draw 
broad conclusions from an isolated test 
on a model made under ideal conditions, 
and especially where there may be a pos- 
sibility of ‘‘scale effect’’ preventing gen- 
eral application, and extraneous stresses. 
The particular case which evidently 
sparked"’ the investigation was a vessel 
made of 8-in. pipe with '/2-in. flat heads, 
wanted for 200 psi. U-39(@) called for a 
head 0.76 in. thick, or about '/, in., or 7 
Ib, or about 25 cents more per vessel, 


se 


7 1 Chief Engineer, Machinery Division, The 
Fidelity and vowt Company of New York, 
New York, N. Y. Mem. A.S.M.E. 

“Stress Investigations of Flat Welded-In 
Heads by H. M. Spring, Jr., Macuanica 
ENGINEERING, vol. 69, June, 1947, pp. 482-484. 


than used. Unless produced in considera- 
ble quantity the extra cost of metal, 
as compared with the fabricating cost 
(same for both thicknesses), would seem 
to be insignificant. 

On the model vessel described in the 
paper, 19'/, in. diam, °/s-in. shell, 
0.775-in. head, the flat-head support lies 
somewhere between the ‘‘free-edge’’ and 
the ‘‘fixed-edge’’ condition. Standard 
formulas for stress in the head for the 
two limiting conditions (P = uniform 
pressure, m = reciprocal of Poisson's 
ratio = 3.45 for steel) are as follows 


Free edge at center 





‘ ) ) pj? 
Sem Sp wm ECO TD . 0.30572 
32mt? z 
Fixed edge at center 
; 1Pi? 
Se = Sp = Pm + 0.121P 
32mt* t 
Fixed edge at edge 
_ 3PA* _ 0.1875PA 
. 16¢? oF ? 
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From Code, U-39(a) Fig. f, U-4 


, i 0.50Pd? 
S (allowable) = * 


The constant C, of 0.50 in the code 
formula for this particular design does 
not attempt to take into account any 
reduction for the edge fixity furnished 
by the attachment to the shell, which is 
uncertain and variable, depending upon 
the relative thickness and rigidity of the 
shell itself. The constant specified is 
properly greater than the theoretical 
0.305, to allow for uncertainties of metal 
damage due to welding, and the addi- 
tional stresses set up in shell and weld- 
ment due to local flexure, shear, etc. 
The increase in the shell stress due to the 
restraining head may be over 80 per cent. 
It will be noted that a C for the theoreti- 
cal 0.30 is allowed for constructions U-4 
(k), (D, and (m) where a factor of safety 
of § is assured in the head with no com- 
plications. 

For the actual model dimensions, the 
theoretical stresses at the center lie be- 
tween S = 189 P for free edge, and S = 
75 P for the fixed edge. The actual stress 
observed (scaling the chart, Fig. 4 in 
the paper) is § = 125 P, almost midway 
between the fixed- and free-edge value, 
indicating nearly 50 per cent contribu- 
tion from edge fixity. Also, the radial 
stress at the edge, observed on gage No. 5, 
indicates about 6500 psi per 100 psi P, or 
S = 65 P, which is over one half the 
value that a fully fixed-edge support 
would call for (§ = 116 P). The 
stress would be zero at a free edge 

Thus, judging from these stress values, 
a definite contribution from edge fixity 
in this particular model is included in 
the test results which the author uses in 
concluding that a constant of only 0.192 
might be appropriate. 

The observed deflections at the center, 
however, indicate only a slight degree of 
edge fixity. The theoretical deflections 
at the center for the two cases, again 
based upon standard formulas, and as- 
suming E = 29.5 X 10% and m = 3.45are 


For ‘ree edge = 
3Pr* m—1\5m+ 1) _ 2.40 x 10 8Pr4 
16 Er ®m? * he 





For fixed edge = 
}Pr*(m? — 1) _ 0.58 X 10 8Pr4 
“16Et'm? $3 
For the model dimensions, 191/,4 in. 
diam and 0.775 ¢ 


Free edge, 44.0 mils per 100 psi P 

Fixed edge, 10.7 mils per 100 psi P 

Observed, 42.0 mils per 100 psi P 
(scaled from chart 4) 





Of course, E may range from 28.5 to 
30.5 million, and m from 3.3 to 3.7, 
varying the free-edge-case deflection from 
42 to 46.5 mils per 100 psi P. However, 
it is surprising that the test values come 
so close to the theoretical free-edge- 
type deflections, while the observed 
stresses indicate a very considerable 
fixed-edge effect, or, to put it the other 
way, that the stresses were not greater 
and in keeping with the deflections ob- 
served. The two do not appear to be 
compatible. 

The fatigue test for this particular 
construction is more of a test on the weld- 
ment and shell than on the head itself 
As the head dishes under pressure, the 
edge attempts to rotate and draw in, 
imposing great forces on the resisting 
shell. The free-edge tangent angle for 
93 psi P would be over '/; deg. Also, as 
noted, the restraint on the shell diameter 
may increase the stress locally over 80 
percent. Considering these strains at the 
weldment locality, it is remarkable that 
the test ran to nearly 9,000,000 cycles 
before failure, but it is natural that the 
failure occurred where it did 

Although the code requirements may 
appear quite conservative for very small 
objects, the suggested constant C = 0.192, 
based upon one model test, taking ad- 
vantage of some degree of fixity, and in 
which observed stresses and resulting 
strains do not appear to be compatible, 
would not be valid for broad applica- 
tion, particularly on larger vessels. 
Moreover, the theoretical value, 0.305 
for the free edge, should properly be in- 
creased to accommodate the uncertainties 
of local stresses and metal damage at the 
weldment, on top of the factor of safety 
of 5 on nominal stress. After all, the 
prime reason for a code is safety. 


AvuTHOR’s CLOSURE 


Mr. Rathbone’s comments should be 
of particular interest to those interested 
in strength of structures and in the ap- 
proach toward analysis of design. Sev- 
eral points brought up develop comment 
in reply to explain better the details and 
intent of the tests. 

The test tank was fabricated in pro- 
duction with other ‘‘Code’’ vessels of 
the same material, same setup and by 
the same workmen. This is mentioned 
to show that the quality of workmanship 
should be typical of that found in the 
average pressure vessel. 

In regard to the thought that cost 
was the primary consideration in thick- 
ness of flat heads, it should be pointed 
out that there a*e many pressure vessels 
in service so constructed. The owners 
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of such vessels naturally wish to avoid 
the need of unnecessary replacement of 
such vessels if it can be shown that they 
are suitable and safe for the desired pres- 
sures. Actually, the fabricating cost 
will not be the same for different thick- 
nesses since, as the thickness increases, 
additional passes of welding are re- 
quired. The time for welding is one of 
the important factors in cost of fabrica- 
tion. 

The so-called ‘‘standard formulas’ 
appear to have been developed a number 
of years ago and before any up-to-date 
instruments for precise strain measure- 
ments were available. The writer feels 
that full advantage should be taken of 
up-to-date methods of strain measure- 
ments so that progress will not be im- 
peded by standardized practices that 
have been out dated. It is realized that 
the constant of 0.50 for C in the Code 
does not attempt to take into account 
any reduction for the edge fixity. The 
fact remains, however, that with the 
edge beveled and welded for full thick- 
ness with an additional full fillet weld 
as specified by A.S.M.E. Fig. U-4(), 
there is a very definite fixity. The speci- 
fications are very definite and it does seem 
as though some allowance might be 
made. , 

No attempt was made to predict the 
performance of the vessel in advance of 
the test, and it was rather gratifying to 
learn that the performance was not in 
complete or dependable agreement with 
the standard formulas which were ques- 
tioned. While Mr. Rathbone claims 
that the fatigue test was more of a test 
on the weldment and shell than on the 
head itself, it does seem important to 
note that the head did not fail under a 
hydrostatic pressure of 1340 psi although 
the standard formula would limit the 
pressure to 36 psi. It will be recalled 
that the test of 1340 psi was applied 
after the nearly nine million cycles of 
pressure during the fatigue test. 

Mr. Rathbone is quite correct in 
pointing out that with the edge dishing 
under pressure, the edge attempts to 
rotate and draw in. This was not men- 
tioned in the report but it was observed 
during the test. 

In conclusion, it is felt that the path 
has been opened for further consideration 
of the flat-head formula, and it is hoped 
that further tests will be conducted to 
produce added data on the subject. 


H. M. Sprina.® 


® Assistant Chief Inspector, Mutual Boiler 
Insurance Company of Boston, Boston, Mass. 
Mem. A.S.M.E. 
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On the Velocity Distribution of Turbulent Flow 
in Pipes and Channels of Constant 
Cross Section” 


ComMENT BY R. B. Montcomery!! 


It is found in this paper that the veloc- 
ity distribution for turbulent flow in 
circular pipes is well represented by the 
paper's Equation [25], which contains 
two constants, 4 = 1.53 and « = 0.40, the 
latter being ‘‘von Karman’s universal 
constant.”’ 

Professor Wang was apparently un- 
aware ofa previous investigation'® which, 
like his, sought for a better representa- 
tion of velocity distribution than the 
existing formulas of Prandtl and von 
Karman. In the previous investigation, 
the plausible hypothesis was made 
chat the distribution of mixing length in 
a cylinder of any shape is represented by 


2 -1 
1=.{2( f *) + % 
0 S 


where, in a plane normal to the axis of 
the cylinder, s is the distance from the 
point where the mixing length is / to the 
wall in the direction 6. The nondimen- 
sional quantity « is the turbulence con- 
stant. The length z is of importance 
near the boundary only and is negligible 
for present purposes. For circular cyl- 
inders, this hypothesis yields, for mixing 
length 


l 
- = «(1 — n?)X 


r 
/2 -1 
(2 F (1 — n? sin? 6)'/* wv) 
0 


and, for velocity 


2 
sme _2 f* f” 
Vx K 0 0 


n/*(1 — n? sin? @)'/2 
2 


0 dn 





i—vys 


where r is the radius of the cylinder, n is 
the relative distance from axis, w is the 
mean speed at relative distance 9, umax 
is the mean speed at the axis, and v~ is 
the friction velocity at the wall. The 
last two equations agree well with 
Nikuradse’s measurements if the turbu- 
lence constant has the value 0.45. Ow- 


© By Chi-Teh Wang, published in the June, 
1946, issue of the Journal of Applied Mechanics, 
Trans. A.S.M.E., vol. 68, p. A-85. 

1 Physical Shemnnnteden, Woods Hole 
Oceanographic Institution, Woods Hole, Mass. 

2 “*Generalization for Cylinders of Prandtl’s 
Linear Assumption for Mixing Length,"’ by 
R. B. Montgomery, Annals of the New York 
Academy of Sciences, vol. 44, art. 1, ‘‘Boun- 
dary-Layer Problems in the Atmosphere and 
Ocean,"’ May 29, 1943, pp. 89-103. 





ing to the high accuracy of the measure- 
ments and to the plausibility of the hy- 
pothesis, there is reason to consider 0.45 
to be the most reliable value for the 
turbulence constant. 

Since Professor Wang's paper is more 
empirical and depends upon the intro- 
duction of the additional constant a, 
while the agreement with measurements 
is good in both papers, its only advan- 
tage appears to lie in the more tractable 
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mathematical form of the resulting equa- 
tion. Otherwise, the treatment offered 
in the previous paper appears to be pref- 
erable. 

It may be pointed out that the dispar- 
ity between von Karman’s formula and 
Nikuradse’s measurements is much less 
if the turbulence constant, instead of 
being assigned the value 0.40, is assigned 
the value 0.31, which, without being 
explicitly stated, was used by von Kar- 
man! in fitting his formula to the meas- 
urements. 





13**Turbulence and Skin Friction,’” by Th 
von Karman, Journal of the Aeronautical Sciences, 
vol. 1, Jan., 1934, pp. 1-20 (see Fig. 8). 


Coal-Handling Methods 


ComMMENT BY N. E. Coatwetti'* 


The subject" of storing bituminous coal 
is of considerable interest to the writer 
and the methods described in the paper 
have much in common with our experi- 
ence. 

In 1937 we were faced with the prob- 
lem of storing coal in greater quantities 
than heretofore had been stored without 
loss due to heating and fires. After in- 
vestigating all of the best-known han- 
dling methods and giving consideration 
to the initial cost, as well as to operating 
costs, we decided to use earth-moving 
equipment, namely, crawler tractors and 
carryalls. With this equipment two 
objectives are accomplished; (1) moving 
the coal from the dock face to the storage 
area, (2) compacting the storage coal, 
thus eliminating the fire hazard 

We have been handling avproximately 
600,000 tons of coal annually; of course 
not all this is stored. Part of the ton- 
nage, constituting our current require- 
ment, is loaded directly from the boat 
into coal cars through a track hopper. 
We use three tractor carryall units of 12 
to 15-cu yd capacity. These units trans- 
fer, store, and compact 150 to 180 tons 
per hr on a 250-ft one-way haul. We use 
a crawler crane with a 4-cu yd clamshell] 
bucket for reclaiming the coal from the 
storage area during the winter months. 

Incidentally, we are treating all our 
coal with calcium-chloride _ liquor. 
The coal loaded at the docks in Toledo, 
Ohio, is treated at that point. Our coal 
loaded elsewhere is treated by ourselves 
as unloaded. This treatment has been 
very satisfactory in preventing dusting 
and wind loss, as well as freeze-proofing 





™ General Plant Superintendent, The Dow 
Chemical Company, Midland, Mich. 

% “Coal Handling With Earth-Moving 
Equipment,"’ by R. L. Hearn and R. F. Legget, 
MEcHANICAL ENGINEERING, VOI. 69, July, 1947, 
pp. 559-563. 


the coal during winter reclaiming and 
transportation to our powerhouse which 
is located in Midland, 20 miles from our 
receiving dock. 

Comment By E. W. Ditt"® 

The authors are to be congratulated 
for the extremely practical and workable 
system for handling large shipments of 
coal which they, as co-designers, have 
made available to us to operate. It has 
proved to be singularly free from oper- 
ating difficulties, easy to maintain, 
entirely adequate in all aspects, and cheap 
to operate. 

Preparation of the paper was under- 
taken early in 1945. Since that time a 
few minor changes in operating tech- 
nique have taken place. It has been 
found beneficial to detach the crankcase 
guards and track guards. It was dis 
covered that when working in loose coal 
such as the stock pile under the revolving 
boom, these guards only put additional 
drag on the equipment. Spraying the 
coal at the loading dock with ‘*Wetsol” 
has been discontinued because of the skin 
irritation it induced on the tractor men’s 
arms, faces, and necks, particularly 
during warm weather when perspiring 
freely. Instead, a water spray has beep 
installed at the top of the revolving: 
boom conveyer which directs a stream of 
water on the coal as it spills over the 
discharge pulley. A supplementary 
spray nozzle can be applied to wet the 
coal as it feeds from the dock hopper onto 
the first shore conveyer. This wetting 
has proved adequate to allay undue dust- 
ing. 

It will no doubt be implicit as one 
reads through the listing of the number 
of men required for the different coal 
handling operations that the three co 
veyer men, one tractor-bulldozer opera 

16 Polymer Corporation Limited, Sarnia, 
Ont., Can. 
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tor, and the dock foreman common to 
all operations constitute the basic opera- 
ting crew. The conveyer men’s regular 
daily function is to route coal through 
the crushers and up the conveyer system 
into the boiler coal bunkers; and on such 
days as coal shipments are being received 
they take over the extra duties of run- 
aing the dock-conveyer system, supple- 
mented with help from the coal-bunker 
men stationed over the coal bunkers to 
keep coal moving freely through them, 
and from the labor gang if still addi- 
tional help 1S needed. Only such time 
spent by this crew on coal-unloading 
yperations is charged to coal unload- 
ing. Their regular duties of transporting 
coal from the grizzly reclaiming hopper 
through the crushers and into the bunk- 
ers is, of course, a charge against the cost 
of steam 

Table 2 of the paper, “‘Unit Operating 
Costs,"" for the vears 1943, 1944, and 
1945, have been erroneously charged with 
yperating wages for the coal-handling 
crew for time spent on coal reclaiming. 
This is an accounting error which was 
mly discovered when extending these 
cost data beyond September 30, 1945, to 
bring them up to date. Other small re- 
fnements in cost allocation have like- 
wise been made, and an amended table 


the length of haul; and studies indicate 
that reclaiming and storage charges will 
be reduced by approximately 1/4 cent per 
ton. 

Some moisture pickup from rain and 
snow of the coal in storage is indicated 
from the records of coal ‘‘as received,’’ as 
compared with that ‘‘as fired."’ In an 
attempt to reduce this moisture gain due 
to exposure, it is intended to crown the 
top of the coal pile upon completion of 
the season's storage activities. To offset 
any tendency for surface run-off from the 
top of the pile to channel the side slopes, 
they are being rolled and compacted by 
the bulldozer as the pile takes shape. 
The final capping will be laid down to a 
depth of 10 to 12 in. with 11/2, in. X 1 
in. nut coal to reduce dusting and wind- 
age loss. 

Comment By K. F. Parx™ 

The writer had the privilege of making 
the first analysis recommendation and 
sale of the tractor-scraper combination 
for storage and recovery of coal and has 
since made many more. The Buffalo 
General Electric Company was the first 
power company to use this combination, 
followed about 3 years later by the 
Oswego recommendation. Dow Chemi- 
cal had considered an application prior to 


UNIT OPERATING COSTS 


1943 
3-42 


Conveyer maintenance, cents oO. 


Operating wages, cents 


Tractor and carryalls (inc. drivers, fuel, 

and maint. ), cents ye hens a ae 
Other costs,° cents Sees 
Total,¢ cents per ton handled¢. . 


* High due to use of rented equipment. 


I 63 
16.38 


Approx. 1947 to 
cost March 30 


Oo 33 
0.64 


1944 1945 1946 
0.28 0.28 0.33 
0.46 0.06 I.3i 


6.49 
0.32 
6.81¢ 


2.48 
0.14 
3-59 


2.48 
O.11 


4-23 


3.29 
0.06 


3.69 


’ Includes conveyer electricity, sundry other items. 
* Costs exclude provisions for depreciation and interest on capital. 
4 Unit costs obtained by dividing total costs by total quantity of coal handled, i.e., tonnage re- 


ceived for storage plus tonnage moved from stor 
* Unit cost for moving coal from storage from 


of unit operating costs is shown herewith. 
ln the amended table only such time 
actually incurred by the regular or basic 
crew on coal-unloading operations has 


ben so charged. Operating wages 
for 1943 remain high and unchanged, 
however, as no coal to speak of was 
charged to the boilers for this year; the 
conveyer crew remained therefore a 
straight charge against coal-unloading 
Operations. 

The original storage-pile form or out- 
line, 1000 ft long by 400 ft wide, was dic- 
tated largely by space limitations at the 
time of construction. These limitations 
00 longer obtain so that this year the 
original pile is being shortened about 300 
ft, and widened 100 ft, the intention be- 
ing to pile to a depth of 50 ft, or greater. 
The effect of this procedure is to shorten 


age for consumption. 


ar end of pile for consumption only. 


this time, but did not purchase until 
later. 

It might prove helpful if data were 
given on compaction and weight figures 
which are lacking in the present paper. 
The compaction of coal with tractor 
equipment is due not so much to the 
weight of the unit as to its ability to 
mix large and small particles uniformly, 
plus vibration which settles the particles 
into tighter volume. A_ bulldozer- 
equipped D8 tractor (131 bhp) weighs 
about 40,000 Ib and has but 9 lb unit 
pressure per sq in. on the coal surface. 
Heavy rollers with greatly increased unit 
pressure will not compact the coal as well 
as the bulldozers. The rubber-tired 
scraper has unit pressures of about 40 to 


” Consulting Engineer, Caterpillar Tractor 
Company, Peoria, III. 
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60 psi but has only about 1000 sq in. of 
ground contact compared to a D8 trac- 
tor’s 4300 sq in. It compacts the coal, 
but only in comparatively small tracks 
A great deal of the benefit of this applica- 
tion further lies in the characteristic 
shallow spread in long, flat, controlled 
layers. The efficiency of the machine is 
not impaired by placing coal, for storage, 
in 6 or 8-in. layers, and the unloading 
process itself creates a mix which is 
highly desirable, causes further compac- 
tion, and simplifies the shaping and plac- 
ing of the material. 

It is possible in coal-storage work to 
increase the scraper size with any given 
tractor power over that of earth han- 
dling, or inversely place reduced tractor 
power on any size scraper. This is oc- 
casioned by the weight of loose coal 
which is about one half that of loose soil, 
since there is a direct ratio between the 
pounds of material a tractor will load 
and its usable drawbar pull in pounds 
This results in a high performance 
efficiency and thus low costs. Mainte- 
nance is materially reduced over the 
costs of earth handling, being reflected in 
a low figure for this phase of the applica- 
tion, plus the probability of a considera- 
bly longer operating life. 

Loose coal weighs approximately 50 
Ib per cu ft, and rarely exceeds 58 by other 
storage methods. Compacted by bull- 
dozers the same coal will weigh from 60 
to 70 lb. Placed by scrapers, about the 
same weight will result, which may be 
increased slightly if placed in thin layers 
and the machinery continually routed 
over new surfaces. 

The Commonwealth-Edison plant is 
using tractor-scrapers plus a heavy water- 
ing by hose. Two drum sheep’s foot 
rollers are used also. The compacted 
weights run from 76 to 80 lb per cu ft. 

With such compactions, there naturally 
results the possibility of a proportionate 
increase of storage tonnage in any given 
area. 

The most critical portions of a storage 
pile are the slopes where some segrega- 
tion is certain. Bulldozers should run up 
the slope and back down, thus helping 
seal the surface. A tight seal with a 
layer of fines prevents all possibilities 
of oxidation. An additional layer of 
larger coal to prevent wind ard water 
erosion gives complete protection inside 
and out. 

Bulldozer performance is considerably 
increased by the addition of the following 
features: (1) Wings on a flare at the 
bowl ends. These should clear slightly 
when the blade is resting on the ground 
They should be about 11/2 ft wide and 
bowl high. (2) Raise the height of the 
bow] about 1 ft at the ends and about 2 ft 
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in the center. Use a heavy steel plate 
and weld to the top of the bowl. The 
capacity of the bow] is increased consid- 
erably with these additions and so in- 
creases production materially. 

A further economy for small plants 
lies in combining a scraper and bulldozer 
application on one tractor. This elimi- 
nates the need for two tractors for opera- 
tions typical of either bulldozer or scraper 
separately, since either may be dropped 
temporarily, or alternately used while 
in combination. 

A Commonwealth and Southern Cor- 
poration engineer has stated, ‘‘equip- 
ment (a scraper) having a capacity of 
approximately 18 cu yd per load will 
handle approximately 1000 tons per 8 hr 
for a distance of 400 to 500 ft at a total 





cost, both fixed and operating, not ex- 
ceeding 5 cents per ton.”’ 


AutHors’ CLosurRE 


The contributions of Messrs. Coalwell, 
Dill, and Park add useful information to 
the original paper; the authors are grate- 
ful for the confirmation which this in- 
formation lends to the suggestions which 
they advanced regarding coal handling 
by means of earth-moving equipment. 
Unfortunately, actual figures for the com- 
pacted weight of the coal in place are not 
available but the unit weight is believed 
to be well over 60 Ib per cu ft. Reference 
to another paper by the junior author" 
8 “Clogging of Bituminous Coal in Bunk- 
ers," by R. F. Legget, Trans. A.S.M.E., 
vol. 69, July, 1947; pp. 525-533, see Fig. 6. 
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will show that a maximum compacted 
weight of 69 lb per cu ft might be ex- 
pected of the coal used at the Polymer 
plant; this figure agrees well with the 
valves quoted by Mr. Park. The authors 
wish to express their special indebtedness 
to Mr. Dill not only for bringing up to 
date and correcting the unit costs given 
in the original paper but also for presen 
ing the paper so ably at the Chicago 
meeting of the A.S.M.E. in their own un- 
avoidable absence. 


‘ 


R. L. Hearn.”® 
R. F. Lecoer.” 
General Manager and Chief Enginee 
Hydro-Electric Power Commission of Ontari 
Toronto, Ontario, Can. 
20 Now Director, Division of Building Re- 
search, National Research Council, Ottawa, 
Ontario, Can. 
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REVIEWS OF BOOKS 


And Notes on Books Received in the Engineering Societies Library 


A History of The Institution of Mechanical 
Engineers, 1847-1947. Centenary Memorial 
Volume. By R. H. Parsons. Published by 
The Institution, London, England, 1947. 
Cloth, 6 X 93/, in., 299 pp., illus., 15s 6d. 


Reviewep sy Artuur M. Greene, Jr.! 


O ONE who has been interested for 

many years in the history of engi- 
neering, its advancement in theories and 
practices, its machines and processes, its 
practitioners and constructors, the read- 
ing of this memorial volume has given 
special pleasure in recalling personalities 
with whose professional achievements 
he has been familiar and also the events 
which mark the miles along the road of 
engineering progress. It has given him 
knowledge of the growth and develop- 
ment of the Institution. 

The seventeen chapters cover the 
history of the development of the In- 
stitution, sketches of the lives of some of 
its notable presidents, special activities 
of the Institution such as its James Watt 
International Medal and the Benevolent 
Fund and selections from the topics of 
discussion at the meetings during this 
period. 

The history and activities of the In- 
stitution have been abstracted from the 
Memorial Volume by its author, Mr. 
Parsons, and appear in MecHANIcAL 





1 Dean Emeritus, School of Engineering, 
Princeton University; Consulting Engineer 
Princeton, N. J. Fellow and Hon. Mem. 
A.S.M.E. 


I.M.E. Centenary Volume 


ENGINEERING for October, 1947, pages 
841 and 842. In this he has not con- 
sidered the topics of discussion which he 
has cited in his book and so the reviewer 
has selected some from the first fifty 
years which give the state of engineering 
at different periods and indicate that 
some of our recent developments were 
thought of if not developed by the early 
members of the Institution. 

The six chapters on Topics of Discus 
sion show the development of mechani- 
cal engineering from the days of trial 
and error to the days of theoretical 
designs with only preliminary pilot 
plants or tests on models to check theory 
or supply constants for the final design. 
Each of the first five chapters covers a 
decade while the sixth chapter discusses 
the changes which have occurred in the 
types of papers read before the Institu- 
tion during the last fifty years. In 
these chapters a number of reproductions 
of illustrations used in the original papers 
show the forms of structures described 
and give a clearer idea of the state of 
mechanical engineering at those times. 

The early papers were ‘‘mainly of a 
descriptive kind, written with the ob- 
ject of bringing some new engineering 
work to the notice of the members in 
order that it might form the subject of a 
useful discussion.’’ The first paper in 
1847 by James Buckle, discussed the de- 
sign of centrifugal fans in view of the 
results of experiments at the Soho Works 





of James Watt and Company. He sug- 
gested the use of several fans in series to 
replace blowing engines for blast fur- 
naces. Some fans were proposed for 
mine ventilation to replace the venti 
lating furnaces which produced the draft 
in upcast shafts. The paper of T. J. 
Taylor in 1859 indicated thar the effi- 
ciency of the furnaces as air movers was 
about one half of ome per cent but the 
author considered that no system of 
mechanical ventilation offered greater 
advautages. A paper by Daniel in 1875 
on the Cooke Ventilating Machine, an 
immense rotary air pump, indicated 
that at that time there were 250 me- 
chanical ventilating systems mostly using 
centrifugal fans with diameters of 30 or 
40 feet. 

The action of centrifugal pumps was 
the first paper with a mathematical 
treatment and in it differential calculus 
first appeared in the Transactions. It 
was presented by Prof. Andrew J. Robert- 
son in 1853. 

The only paper written by the ‘irst 
president, George Stephenson, appeared 
in 1848 shortly before his death. Its 
title, “‘On the Fallacies of the Rotary 
Engine,’’ indicated his thoughts r -ard- 
ing a rotary engine which was to be de- 
scribed at the meeting. In this he 
pointed out that there was no loss in 
power when reciprocating motion was 
changed into rotary motion in the 
ordinary steam engine. He had no use 
for the rotary engine and would not at- 
tend any trials of them on trains of 
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vessels. The discussion at the meeting 
brought out the facts that there were a 
number of rotary engines at this time in 
operation but they all lacked steam 
tightness of the moving rotors. The 
experience of the intervening century 
has not changed the picture. 

The gradual increase of steam pressure 
for prime movers is shown in many 
papers beginning with 1848 when James 
Craddock claimed that although low 
pressures were used 200 psi was feasible 
and that compounding should be used 
to reduce the range of temperature in one 
cylinder and to give a better turning 
moment. The pressure which he sug- 
gested did not come into general use for 
forty 1855 E. E. Allen ad 
vocated greater expansive use of steam 
in marine engines. The merchant vessels 
of that day used steam at 20 psi with cut- 
off at °/, stroke, using 41/2 lb of coal 
per ihp-hr. The Admiralty had several 
gunboats at this time using steam at 50 
to 60 psi. Even by 1881, according to 
F.C. Marshall in his paper on the prog 
marine engineering from 1872 
to 1881, the pressure had only reached 90 
psi and three-cylinder compound engines 
were coming use. In the next 
decade Alfred Blechynden reports that 
pressures reached 200 psi with triple- 
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expansion engines and forced draft. In 
some cases superheated steam was used. 

Steam pressure of 500 psi was reported 
by Williamson and Perkins in 1861 using 
a special water-tube boiler and a triple- 
expansion engine with cylinders in the 
boiler gas stream and a feedwater heater 
using the flue gas. This unit of engine 
and boiler produced a horsepower-hour 
on 1'/, lb of coal. Perkins again de- 
scribed the unit in 1877. 

The examination of boiler explosions 
by E. B. Marten in 1866 and also in 1870 
indicated that these were due to simple 
causes such as faulty construction or re- 
pair or to conditions avoidable by pe- 
tiodic inspection. He urged that in- 
spection be made compulsory. 

In 1869 T. R. Crampton discussed his 
experiments with pulverized coal as a 
boiler fuel. 

The tests of portable farm steam 
engines and boilers for awards by the 
Royal Agricultural Society were re- 
Ported by William Waller in 1856 and 
W. E. Rich in 1876. These reports de- 
scribed the improvements in design and 
ficiency resulting from these competi- 
tions and also the developments in the 
iastrumcnts used to measure performance. 

In 1857 Sir Joseph Whitworth read 
his paper “‘On a Standard Decimal 
Measure of Length for Mechanical 
Engineering Work" advocating the use 
of decimals in place of fractions. He 


exhibited his go and no-go gages differ- 
ing by one ten thousandth of an inch. 
Although the Institution approved his 
suggestion few builders and designers 
were willing to adopt it. 

Air-conditioning of St. George's Hall 
in Liverpool in 1854 was described in 
1863 by William Mackenzie. In this 
installation air was warmed or cooled, 
cleaned and humidified for the whole 
building using 7 to 10 cfm per person. 

One of the important papers was that 
of Monsieur Arthur Achard in 1881 
Modes of Transmitting 
Power to a Distance."’ In this he de- 
scribes systems and lists them in order of 
preference: wire rope, compressed air, 
hydraulic transmission, and electrical 
transmission. In the discussion of the 
paper mention was made of the use of 
steam at Hartford, Connecticut, and long 
reciprocating rods in the mines of Corn- 
wall and Devonshire. Sir William Sie- 
mens referred to a private electrical 
transmission used by Sir William Arm- 
strong and him. 

The establishment of the Research 
Committee of the Institution in 1879 
and its subcommittees led to the pres- 
entation of many valuable reports in 
the years to follow. For the subcom- 
mittee on friction between solid bodies 
at high velocities the reports of 1883 
and 1885 which gave the results of the 
famous experiments of Beauchamp Tower 
were great contributions of value to all 
designers of moving devices. Reports 
on steel in 1882, 1883, and 1885 and on 
alloys in 1891 cleared up questionable 
matters in metallurgy. Reports were 
made in 1889, 1890, and in 1894 by the 
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Research Committee on Marine Engine 
Trials and in 1889 and 1892 reports were 
made on Steam Jackets Research. Other 
important reports have been issued by 
research committees during the last half 
century in which desired data for the 
profession have been given. 

The temperature-entropy diagram for 
the analysis of steam-engine performance 
was described by John Macfarlane Gray 
in 1889 although he had used it for ten 
years and in 1894 Captain Riall Sankey 
used it to illustrate the performance of 
the engines of the report of the Marine 
Engine Trials Research Committee. 

In 1888 Sir Charles Parsons presented 
his paper on the steam turbine which 
included drawings of two units, one of 
16 kw capacity and the other of 32 kw. 
Tests showed steam consumptions of 42 
lb per ehp-hr with steam at 61 psi and 
35.1 lb per ehp-hr when the pressure 
was raised to 92 psi. Mr. Jeremiah 
Head, president of the Institution, in 
discussing the paper wondered if hot 
gases from the combustion of petroleum 
could not be used as the motive substance 
eliminating the boiler and also if the 
turbine might not be used for aerial 
navigation because of its low weight. 

In 1879 J. H. Greathead advocated 
high-pressure fire mains with pressures 
of 800 to 1000 psi extending from many 
fire stations. 

The book is excellently illustrated and 
printed and contains extensive subject 
and name indexes as well as chronological 
lists of the important events of the In- 
stitution during the century and the 
distinguished presidents under whom it 
has grown. 


Metals and Plastics 


Production and Proc- 


Merats AND P tastics 
essing. By Thomas P. Hughes:  Irwin- 
Farnham Publishing Co., Chicago, IIl., 
1947. Cloth, 6 X 87/s in., 373 PP-, 186 
illus., 86 tables, $4.50. 


Reviewep By W. Trinxs? 


ROFESSOR HUGHES (University 

of Minnesota) wrote this book as a 
textbook for university students, intend- 
ing “‘to present a comprehensive per- 
spective of manufacturing processes with 
a detailed study of some of the more com- 
mon materials, alloys, and plastics, so 
that the student will have an understand- 
ing of their fundamental potentialities 
and a basis for selection.”’ 

The following subjects are treated: 
Metals and their internal structures, 
12 pages; equilibrium diagrams, 10 
pages; physical properties of metals, 

2 Consulting Engineer, Associated Engi- 
neers, Pittsburgh, Pa. Mem. A.S.M.E. 


20 pages; manufacture of iron, 10 pages; 
casting processes, 24 pages; ferrous 
castings, 28 pages; nonferrous metals 
and alloys, 24 pages; iron, iron-carbide 
diagram, 12 pages; heat-treatment of 
steels, 46 pages; mechanical working 
of metal, 42 pages; welding, 48 pages; 
brazing, 6 pages; plastic materials, proc- 
esses, and uses, 20 pages; classification 
of steels, 10 pages; appendix (which 
contains miscellaneous, very useful, in- 
formation), 30 pages. 

Professor Hughes’ book contains in- 
formation not only on the older sciences 
of chemical metallurgy and process metal- 
lurgy, but also on the more modern 
phases of metallurgy and of plastics 
technology. 

While the book is written for college 
students, it may be even more useful 
for mechanical engineers whose univer- 
sity training was built around the so- 
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called fundamentals, around machine 
design, thermodynamics, power plants, 
and social relations. To such men the 
words spheroidizing, austempering, bai- 
nite, S-curves, grain size No. 5, sub- 
merged arc welding, ureaformaldehyde, 
and so on, mean nothing. They will 
profit by studying the book and by at- 
tempting to answer the questions which 
follow each chapter. Being an elemen- 












tary textbook it treats cach subject 
rather briefly. For those who wish to 
go into any one of the subjects more 
thoroughly, a very complete bibliogra- 
phy is given at the end of each chapter. 
The glossaries on metallurgical and 
foundry terms will be helpful to many 
mechanical engineers. 

For the publishers it may be said that 
the printing is excellent. 


Management Leader’s Manual 


Tae MaNnaGeMENT Lzgapger’s MaNuAL FOR 
OpgraTING Exscutives, SuPERVIsORS, AND 
Foremen, No. 1. American Management 
Association, New York 18, N. Y., 1947. 
Spiral bound in blue leatherette, 5!/2 X 
8'/, in., 190 pages, $3. 


Revigewep sy Haro.p R. Nisstey® 


HIS “‘handbook"’ of 190 pages is a 

compilation of A.M.A.’s previously 
published papers on supervisory prob 
lems. Although it was designed to bring 
management principles to a larger number 
of foremen and superintendents than are 
now reached by the American Manage- 
ment Association, its style and content 
would lend itself well as a teacher's man- 
ual im conducting classes in training in 
supervision. This Number One volume 
is broken down into seven major parts. 

Part 1, captioned ‘‘Management Lead- 
ership in a Democracy," contains a series 
of papers by various specialists on such 
subjects as: the essentials of democratic 
leadership in a democracy, how to de- 
velop democratic work teams, super- 
visor’s management job, spotting the 
symptoms of inadequate supervision, and 
others. 

Specific shop problems are intelli- 
gently handled as in the following situa- 
tions: 

**He (the foreman) sees that newcomer 
Sam is pretty much of an outsider yet so 
far as feeling at home is concerned in the 
work group; so he enlists the aid of Jim, 
the natural leader of the group, to take a 
friendly interest in secing that Sam gets 
pulled into things more at lunch hour. 
He recognizes that Nate feels quite inse- 
cure about his work and needs more 
recognition than the others, but he real- 
izes he will only make it worse for Nate 
if the special attention should look like 
favoritism. He notices the little clique 
in the corner whose members are becom- 
ing rather lax in some of their work 
habits; the supervisor knows Max is the 
person who is “‘listened to’’ in that sub- 
group, so he has a friendly personal chat 
with Max and the problem disappears. 
To sum it up, this supervisor knows: (1) 

* Industrial Relations Division, Lamp De- 
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that in a democratic work group social 
control of the individual can usually 
come best from within the group itself; 
and (2) that every personal contact with 
a worker must be thought of in terms of 
its possible group implications." 

In Part 2 under such headings as ‘How 
to Give Workers a Sense of Security," 
‘Principles of Disciplining,’’ and ‘*Talk- 
ing Your Ratings’’ the management 
leader's human-relations responsibilities 
are considered. A few cases illustrating 
what happens when poor leadership is 
substituted for good leadership are also 
given. In Part 3, interviewing and coun- 
seling techniques as discussed. Parts 4 
and 5 take up such matters as supervisory 
control for safe and efficient production, 
the supervisor as key man in accident 
prevention, meeting some common prob- 
lems in teaching, and training in work 
simplification. 

Several tests useful to the management 
heads are given in Part 6. These tests 
have a decided college classroom flavor, 
not only in subject matter covered but in 
language used. They do, however, point 
the way to modern objective tests—true 
and false, multiple choice, completion, 
and matching questions. Tests like these 
should be less of the “‘encyclopedia’’ and 
have more of the “‘shop"’ variety ques- 
tions. 

Suggestions for improving written 
communications, diagnosing organiza- 
tion problems, as well as a guide to good 
work relations are given in Part 7. 

By and large ‘“The Management Lead- 
er’s Manual” is a good treatment of a key 
problem in management—improving the 
quality of supervision. Any defects it 
possesses lie largely in omission rather 
than commission. More shop situations 
should be used to illustrate the principles. 
Questions at the end of each section 
would help in “‘nailing down"’ points 
made in the text. A list of visual aides 
would help in teaching a foreman-train- 
ing course (see “Recommended Visual 
Aides for Supervisors’’ in the August, 
1947, issue of Factory Management and 
Maintenance). A short bibliography at 
the end of each section would help. 
Finally, a few important omissions in 














subject matter should be mentioned, such 
as time study and production standards, 
and introducing and training the new 
worker in his job. 


Anatomy of Depreciation 


Anatomy oF Depreciation. By Luther R. 
Nash. Public Utilities Reports, I[nc., 
Washington, D. C., 1947. Cloth, 5'/2 x 8 
in., 214 pp., illus., $5. 


REVIEWED BY STEWART L. FerGuson‘ 


N this book the author writes from his 

experience during many years as a 
member of various accounting and depre- 
ciation committees and his close study of 
utility matters. He presents the history 
and development of depreciation and re- 
tirement accounting, with reference to 
the controversial aspect in the applica- 
tion of rigid formulas in making pro- 
vision by utilities for the ultimate retire- 
ment of property. The book contains 
such significant chapters as Service Lives, 
Straight-Line Method, Interest Methods, 
Reserve-Size Method, and Relative Ad- 
vantages of Available Methods. A re- 
view of this book's discussions discloses 
sundry references to precision methods, 
with questions as to their appropriate- 
ness in determinations of current and 
accrued depreciation. 
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Biueprint LanouaGs or THE Macuins Iv- 
pustrigs. By H.C. Spencer and H. E. Grant. 
Macmillan Company, New York, N. Y., 1947. 
Cloth, 91/2 X 111/2 in., 255 pp., Blueprints, 
diagrams, charts, tables, $5. Profusely illus 
trated by drawings and simple blueprints from 
actual commercial and industrial use, this 
manual provides fundamental training in blue- 
print reading. Emphasis is placed upon the 
visualization of views of objects, and ‘‘com- 
pletion problems'’ are extensively used to et 
able coverage of a wide range in a relatively 
limited time. 


Contracts 1v Enoinggrinc. By J. |. 
Tucker. Fourth edition. McGraw-Hil! Book 
Co., Inc., New York, N. Y., and Londos, 
England, 1947. Cloth, 5'/, X 8'/2 in., 44 
pp-, tables, $5. This textbook of legal pria- 
ciples for students, engineers, contractors, and 
business men covers the interpretation ao 
writing of engineering-commercial agrecments. 
The object of the book is to — the funda 
mentals underlying a variety of cases and situ 
ations so that the guiding principles will bk 
recognizable. A decailed index and several 
groups of study and review question add to 
the practical value of the book for self-study: 


Directory or Steet Founpnriss in the United 
States and Canada. Steel Founders’ Society 
America, Cleveland, Ohio, July, 1946. Paper, 
177 pp., 9 X 6in., $10. The steel foundries 
the Foited States and Canada are listed alph« 
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betically in Sections 1 and 2 respectively. The 
information given includes personnel, type and 
size of castings produced, available melting 
and annealing equipment, number of em- 
loyees, and capacity figures. An index of 
inited States foundries by States is included 
as Section 3. 


EssENTIALS OF AppLigD Puysics. By R. M. 
Frye. Prentice-Hall, Inc., New York, N. Y., 
1947. Cloth, 6 X 91/, in., 322 pp., diagranis, 
tables, $4. An elementary physics textbook 
requiring a mathematical basis of algebra, 
geometry, and trigonometry. The general 
procedure of mechanics, heat, sound, elec- 
tricity, and light is followed. Each chapter 
is summarized on the basis of definitions of the 
technical terms and laws introduced. The 
practical electrical units are used and the 
electron current is employed exclusively rather 
than the conventionai positive current. 


ELEMENTARY Fiurp Mecnanics. By J. K. 
Vennard. Second edition. John Wiley & 
Sons, Inc., New York, N. Y.; Chapman & 
Hall, London, England, 1947. Cloth, 5'/: X 
8%/, in., 339 pp., illus., diagrams, charts, 
tables, $4. Fundamentals, physical proper- 
ties, and fluid statics are discussed in the 
beginning chapters, followed by a chapter on 
frictionless flow to lay the groundwork for a 
number of important principles arising there- 
from. The principles of similarity and di- 
mensional analysis are similarly considered, 
as important tools for future use. The dis- 
cussion of frictional processes leads to flow 
in pipes and open channels, and fluid measure- 
ments are dealt with. Considerable revision, 
including some condensation and the deletion 
of certain advanced topics, resulted in a shorter 
book despite the normal addition of recent 
developments. The principal change is the 
expansion of the original chapter on ideal 
fluid flow. 


ENGINEERING ORGANIZATION AND Metuops. 
By J. E. Thompson. McGraw-Hill Book Co., 
Inc., New York, N. Y., and London, England, 
1947. Cloth, 6 X 91/4 in., 337 ., illus., 
diagrams, charts, tables, $4. FRi: book 
furnishes industrial executives and super- 
visors with tested techniques for ene up 
te and reducing costs in product- 
sign engineering departments. Offering a 
specific fundamental plan for organizing, op- 
trating, and controlling these departments, it 
describes practical methods which have been 
used successfully in both large and small engi- 
neering sections of a wide variety of technical 
concerns. The book supplies the complete 
data necessary for the orderly preparation, proc- 
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NGINEERING Societies Library 

books may be borrowed by mail 
by A.S.M.E. members for a small 
handling charge. The Library also 
Prepares bibliographies, maintains 
search and photostat services, and can 
Provide microfilm copies of any item 
in its collection. Address inquiries to 
Ralph H. Phelps, Director, Engi- 
neering Societies Library, 29 West 39th 
St., New York 16, N. x. 
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essing, and recording of engineering informa- 
tion, and also rae a useful, general discus- 
sion of the functions of supporting depart- 
ments. 


Forum on Disset Furr Ons. Technical 
Publication No. 71, sponsored by Technical 
Committee F of Committee D-2 on Petroleum 
Products and Lubricants, American Society 
for Testing Materials, Nov. 13, 1946, at Chi- 
cago, Ill. American Society for Testing Ma- 
terials, Philadelphia, Pa., 1947. Paper, 38 
pp., charts, tables, $0.75 to A.S.T.M. members, 
$1. otherwise. The purpose of this forum 
was to have representatives of the consumers 
and the producers of Diesel fuels and the manu- 
facturers of Diesel equipment discuss current 
problems, stressing the importance of co-opera- 
tive research. The seven papers, of a general, 
nontechnical nature, present various phases 
of the oil and engine industries, and include 
numerous statistics on recent trends in dis- 
tillate fuel production. 


German Heat Resistant Sreets, report 
made by A. Field. 9 pp., $1. German 
TECHNIQUE IN THE PropucTION oF LIGHT 
A.toys, reported by P. M. Haenni and T. 
J. Peake. 22 pp., $2. Opgn-Heartu Prac- 
Tick at Guss-STAHLFABRIKATION (PB-4267), 
Combined Intelligence Objectives Sub-Com- 
mittee, Section 21, Metallurgy, report on 
Black List Target No. 21/9, 8 pp., apply for 
price. Report ON Recovery or VANADIUM 
From Iron anpD Street Priant Sracs, CIOS 
Sub-Section, Inf. Sec. Int. Div. OCE, TSFET, 
APO 887, U. S. Army. 10 pp., $1. Hobart 
Publishing Company, Bond Building, Wash- 
ington 5, D. C., Paper, 8'/2 X 11 in. Four 
reports, now released, which cover various 
aspects of German research and practice in 
ferrous and nonferrous metallurgy. The one 
on light-alloy production covers both metal- 
lurgical and manufacturing procedures. 


Hort-Water Heatinc AND Raptant Hagat- 
ING AND RapiantCoouine. By F. E. Giesecke, 
New Braunfels, Texas, 1947. Apply to author 
or Technical Book Co., 110 E. 9th St., P.O. 
Box 62, Austin, Texas. Cloth, 6 X 91/, in., 
283 pp., illus., diagrams, charts, tables, $4. 
This practical work is chiefly concerned with 
poset design and installation procedures for 
particular types and cases of hot-water heat- 
ing, radiant heating, and radiant cooling. All 
necessary graphs and calculations are included 
and illustratively used. Separate chapters are 
devoted to the heat requirements of buildings, 
heat emission of radiators and panels, distinc- 
tions between open and aout systems, dis- 
trict heating, onl salient heating and cooling 
fundamentals. 


Injection Motpino or Ptastics. By I. 
Thomas. Reinhold Publishing Corporation, 
New York, N. Y., 1947. Cloth, 6 X 91/, in., 
534 pp. illus., diagrams, tables, $10. The 
book is at once a simplified text for the lay- 
man, a handbook of technical data, and a com- 
plete survey of injection molding and the 
plastics industry. It contains charts of the 
physical properties of many plastics, the his- 
tory and development of the industry, and in- 
formation about the design, construction, and 
finishing of plastic products. Information is 
given on estimating costs and on safety 
practices. 

INTRODUCTION TO THE THEORY OF EQUATIONS. 
By L. W. Griffiths. Second edition. John 
Wiley & Sons, Inc., New York, N. Y.; Chap- 
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man & Hall, Ltd., London, England, 1947. 
Cloth, 5'/2 X 8/2 in., 278 pp., diagrams, 
tables, $3.50. The important general theo- 
rems in the elementary theory of algebraic 
equations are developed from the particular to 
the general. Complicated proofs are separated 
into simpler parts for easier understanding, 
and other such clarifying procedures are used 
wherever it seems needful. Determinants and 
complex numbers are also dealt with. 


INVENTIONS AND THEIR MANAGEMENT. By 
A. K. Berle and L. S. de Camp. Second edi- 
tion. International Textbook Co., Scranton, 
Pa., 1947. Cloth, 5 X 81/2 in., 742 pp., illus., 
diagrams, charts, tables, $6. ($5 College 
edition.) This comprehensive work presents 
the principles and practices governing the 
technical, legal, and business procedures of in- 
vention, from the history and theory of the 
protection of ideas to the methods of exploita- 
tion. Numerous illustrative cases from actual 
experience are given. Foreign patents, trade- 
marks, and copyrights are discussed, and a 
glossary and a detailed index are included. 
The new edition contains a discussion of the 
Lanham Act and a new chapter on trends in 
industrial research and invention. 


MacHINERY FOR WINNING AND LOADING OF 
Bituminous Coat UNperGrounD, PB-1829, 4 
pp. Manuracture or Wipt1a Bits ror CHain 
Coat-Cuttinc Macuines, PB-4359, 3 pp. 
MIn1nG Metuop ror A Five-Foor Szam, Pitch 
25 deg to 50 deg, Mine Fritz, Hoesch A.G., 
Essen, PB 23755, 4 pp. Muninc Metxop ror 
A Five-Foor Sam, Pitch 60 deg, PB-1828, 5 
pp. OpgraTion or Compressep Air SHEARING 
Macuine, Mine Furst Hardenberk, Gelsen- 
kerken, B.A.G. PB-1824, 4 pp. Opzration 
or Pneumatic PackING MACHINE AND SCRAPER 
Loaper WirtH Pianer, PB-1823, 3 pp. Pres- 
ent Status of Coat SHearinc Macsing 
Design, PB-4345, 3 pp. OpgRaTION OF THE 
Coat Praner, Mine Hannever-Hannibal 
(Krupp), Essen-Ruhr, PB-4344, 4 pp. Hobart 
Publishing Co., Washington 15, D. C., $1. 
each. This series of small pamphlets describes 
briefly various procedures and types of equip- 
ment as observed in the German coal industry. 


Manuat or ENGINEERING Drawinc for 
Students and Draftsmen. By T. E. French, 
revised by C. J. Vierck. Seventh edition. 
McGraw-Hill Book Co., Inc., New York, 
N.Y., and London, England, 1947. Cloth, 
6 X 91/2 in., 694 pp., diagrams, charts, tables, 
$3.75. This revised and enlarged edition 
contains the usual information on instruments, 
drawing, dimensioning, sketching, perspec- 
tive, maps, charts, graphs, and diagrams. A 
new chapter on illustration has been added, the 
chapter on perspective was revised considera- 
bly, and the chapter on dimensioning ex- 
panded. Several new projective methods and 
explanations have been included. When using 
this volume as a text, the author suggests the 
use of the McGraw-Hill Text-Films which 
were made specially to be companion material 
to the book. 


Pgerroteum Propuction, Vol. 3. Oil Pro- 
duction by Water. By P. J. Jones. Reinhold 
Publishing Corporation, New York, N. Y., 
1947. Cloth, 6 X 91/, in., diagrams, charts, 
tables, $5. Continuing the series by this 
author, the present volume is limited to oil 
production by water, covering the following 
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principal factors: convergence, fluid factors, 
invasion factors, displacement factors, and 
well-interference factors. Two contours, 
called the breakthrough and maximum re- 
covery contours, are used in estimating cumu- 
lative oil recovery and producing rates. The 
applications of these basic factors and limit- 
ing features to various types of reservoirs are 
effectively detailed, using statistical procedures 
which reduce the numerous variables to a com- 
parative few, and taking into account eco- 
nomic as well as physical conditions. 


SequenTiat Anatysis. By A. Wald. John 
Wiley & Sons, Inc., New York, N. Y.; Chap- 
man & Hall, London, England, 1947. Cloth, 
6 X 91/4 in., 212 pp., diagrams, charts, tables, 
$4. A full discussion is offered of the new 
statistical technique known as the Sequential 
Probability Ratio Test. The author explaias 
the fundamental theory, the applications, and 
potentialities of this meobet of analysis. 
Among the advantages stated, as against other 
procedures for testing a statistical hypothesis, 
is that it ‘controls the possible errors com- 
mitted by a wrong decision as effectively as the 
best current procedure based on a predeter- 
mined number of observations, yet it substan- 
tially reduces the number of observations nec- 
essary."’ Comparison with other ——— is 
made, and through a discussion of possible ap- 
proaches to problems a groundwork is pro- 
vided for further research. 


SympPosiuM ON ATMOSPHERIC WEATHERING OF 
Corroston-Resistant Streets, presented at the 
49th Anual Meeting, American Society for 
Testing Materials, Buffalo, N. Y., June 24-28, 
1946. American Society for Testing Materials, 
Philadelphia, Pa., 1947. Paper, 6 X 9 in., 85 

., illus., diagrams, charts, tables, $1.50. 
Mirough the seven papers included is brought 
together in convenient form an up-to-date 

icture of the behavior of the so-called stain- 
loss steels when exposed to the atmosphere in 
various shapes and under varying conditions. 
Numerous illustrations and tables increase the 
practical and ready application of the informa- 
tion presented. 


SymposiuM ON TESTING OF Parts AND As- 
sEMBLIES. Technical Publication No. 72, 
ec se jointly by American Society for 

esting Materials and Society for Experimental 
Stress Analysis, presented at the 49th Annual 
Meeting, American Society for Testing Ma- 
terials at Buffalo, N. Y., June 26, 1946. 
American Society for Testing Materials, 
Philadelphia, Pa., 1947. Paper, 6 X 9 in, 86 
pp., illus., diagrams, charts, tables, $1.50; to 
A.S.T.M. members, $1.15. This symposium is 
one of a series which has been planned to pro- 
mote a better knowledge on the correlation of 
ag and serviceability and insure the valid- 
ity of resulting test methods. Six papers, 
mainly concerned with fatigue strength de- 
terminations, are included. 


Wexpinc Encycropepia, completely revised 
and re-edited by T. B. Jefferson, originally 
compiled and edited by L. B. Bae omersy 
Twelfth edition. Welding Engineer Publish- 
ing Co., New York, N. Y., 1947. Fabrikoid, 
5'/2 X 9 in., 1024 pp., illus., diagrams, tables, 
$6.50. From abrasion to zirconium this 
standard reference work covers all terms relat- 
ing to the broad field of metal joining and cut- 
ting by the application of heat, including 
heat-treating processes and other allied sub- 
jects. Photographs, line drawings, graphs, 
data tables, and equilibrium diagrams are ex- 
tensively used to illustrate or a op the text. 
Various pertinent codes, standards and specifi- 
cations are appended, and there is a 90-page 
list of trade names with descriptive informa- 








tion. The volume has been revised throughout 
in accordance with current practice. 


WritinG THE Tecunicat Report. By J. R. 
Nelson. Second edition. McGraw-Hill Book 
Co., Inc., New York, N. Y., and London, 
England, 1947. Cloth, 51/2 X 9 in., 388 pp., 
diagrams, tables, $3. The first part of the 
book presents a review of those fundamental 
considerations which bear on the design and 
composition of the report. The anal gives 
specific directions for the setup of the report, 
with several illustrative reports of both the 
long and short form. The third outlines a 
systematic procedure for the critical examina- 
tion of a report, and the last part suggests a 
series of assignments for those who wish to 
use the book as a classroom text. Although 
little changed essentially from the earlier 
edition, the book now contains an index. 


Ziricn, SwitzerLaNpD, Erpenissiscue Tecu- 
NiscHE Hocuscnue, Instirut rir AERODY- 
NAMIK. Mitteilung No. 10, Untersuchungen 
aa Verdichtungsstéssen und Grenzschichten in 
schnell bewegten Gasen, by J. Ackeret, F. 
Feldmann and N. Rott. 56 pp., 8 Sw. fr. 
Mitteilung No. 11, Beitrag zur Theorie festest- 
hender Schaufelgitter, by R. Meyer. 100 pp., 
12 Sw. fr. Mitteilung No. 12, Experimentelle 
Untersuchungen an einer axialen Geblasestufe, 
by E. Miihlemann. 71 pp., 10 Sw. fr. Mitteil- 
ung No. 13, Untersuchungen iiber Reibung- 
sverminderungen an Tragfliigeln, insbesondere 
mit Hilfe von Grenzschichtabsaugung, by 
W. Pfenninger. 108 pp., 14 Sw. fr. Verlag 
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Ag. Gebr. Leemann & Co., Ziirich, Switzer- 
dand, 1946. Paper, 63/4 X 9% in., illu 
diagrams, charts, tables. Issued last year | 
the Swiss Federal Institute for Aerodynami: 
these four publications cover research on th 
following aspects of the field: Investigati: 
on compression shocks and boundary layers 
rapidly moved gases; contribution to th 
theory of a fixed blade lattice; experimenta 
investigations on an axial blower stage; in- 
vestigations on friction reduction in support: 
ing wings, particularly with the help of 
boundary-layer suction. Diagrams, charts, 
and tables have been antennal used for the 
more effective presentation of the included in- 
formation. 
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Ziirich, Switzerland, Eidgendssische Tech- 
nische Hochschule, Institut fiir Baustatik 
Mitteilung No. 20, Srasicirat per Pratren 
im PrastiscHEN Begreicu, Theorie von A, 
Iljuschin mit Vergleichswerten von durch- 
gefiihrten Versuchen. By C. F. Kollbrunner 
and G. Herrmann. Verlag Ag. Gebr. Leemann 
& Co., Ziirich, 1947. Paper, 6 X 9 in., 81 pp., 
diagrams, charts, tables, 12 Sw fr. This 
communication from the Swiss Federal Insti- 
tute of Structural Research presents an analysis 
of the stability of plates in the plastic region 
It considers the application of the theory to 
plates stressed by uniformly distributed pres- 
sure on one side and makes comparisons with 
results of actual tests. The conclusions 
reached are summarized and there is a brief 
bibliography. 





A.S.M.E. BOILER CODE 


Proposed Revisions and Addenda to Boiler 
Construction Code 


T IS the policy of the Boiler Code Com- 
mittee to receive and consider as 
promptly as possible any desired revisions 
of the rules and its codes. Any sugges- 
tions for revisions or modifications that 
are approved by the Committee will be 
recommended for addenda to the code, 
to be included later in the proper place. 
The following proposed revisions have 
been approved for publication as pro- 
posed addenda to the code. They are 
published herewith with corresponding 
paragraph number to identify their loca- 
tion in the various sections of the code 
and are submitted for criticism and ap- 
proval from anyone interested therein. 
It is to be noted that a proposed revi- 
sion of the code should not be considered 
final until formally adopted by the Coun- 
cil of the Society and issued as pink- 
colored addenda sheets. Added words 
are printed in sMALL CAPITALs; words to 
be deleted are enclosed in brackets [  ]. 
Communications should be addressed to 
the Secretary of the Boiler Code Commit- 
tee, 29 West 39th St., New York 18, 
N. Y., inorder that they may be presented 





to the Committee for consideration 
Par. P-9(a). Add reference to Grade C3A 
after Specification SA-157 in the ninth line 


y 


Taswes P-7 anDU-2. Delete references toSA-7 
and SA-89; for SA-285 the same stresses wil 
apply for Grades A and B as for Grades A and 
B of SA-89, for Grade C the same stresses as for 
SA-70. For Specifications SA-53 and SA-106 
delete the reference to Note (3), add a reference 
to Note (14), and add the following Not 

(14) These stresses permitted for open 
hearth and ele¢tric-furnace steel only provided 
0.10 per cent minimum silicon is expressly 
specified. Add che following stresses for the 
grades indicated for SA-27 and SA-30: 

Tastes P-5 AND U-4. For Specifications SA-53 
and SA-106 delete the reference to Note G); 
replace it by a reference to Note (5) to read as 
follows: 

(5) These stresses permitted for opet 
hearth and electric-furnace steel only provided 
0.10 per cent minimum silicon is expressly 
specified. 

SpEciFICATION SA-83. Revise note to read: 


(Nore: Tubes [for unfired pressure essels, 
complying with A.S.T.M. Speci! — 
ym wau 


A 179-46 [A 179-42] ordered to minim 
thickness, will be acceptable as complying 
with the intent of Specification SA-83 
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A.S.M.E. NEWS 


And Notes on Other Engineering Societies 


CompiLep AND Epitep sy A. F. BocHENRK 





Tentative Program of The A.S.M.E. 1947 
Annual Meeting, Atlantic City, N. J. 


Dec. 1 to 5 


Headquarters: Chalfonte-Haddon Hall Hotels 


¢ planning its 1947 Annual Meeting for 
Dec. 1 to §, 1947, at the Chalfonte-Haddon 
Hall Hotels, Atlantic City, N. J., one of 
America’s famous winter resort 
The American Society of Mechanical Engineers 
has not altered business and 
technical character of its principal meeting. 

The meeting will be true to tradition, packed 
with 74 technical sessions, one more than in 
1946, at which more than 200 papers covering 
latest developments and research in the field 


centers, 


the essential 


of mechanical engineering will be presented 
But mindful of the hectic Annual Meetings of 
the past few years, the program this year was 
extended over a five-day period, evening ses- 
sions were avoided to ease the pace of the 
mecting 

From a program studded 
movies, luncheons, dinners, demonstrations, 


with concerts, 
and plant trips, it will be possible for every 
member to select those events whose rewards 
in profit will precisely answer his need. 


Nonmember Registration 


To enhance the value of society membership 
permit guests to contribute to the sup- 
port of Society meetings, a nonmember regis- 
tration fee of $5 will be inaugurated at the 
1947 Annual Meeting. Guest-attendance 
cards formerly issued upon request of members, 
will be discontinued. No fee will be required 
mmember authors, immediate family 
bers, and nonmember student aids. 


and t 


trom 
t me 


Preprints on Sale 


Annual Meeting preprints are now on sale 
at headquarters at 25 cents each to members 
and 50 cents each tononmembers. Orders re- 
ceived during the week prior to the meeting 
will nor be filled until after Dec. 8. Remit- 
tances should accompany orders. 

Plenty of Rooms in Atlantic City 

Rooms in Atlantic City will not be as abund- 
ant as the sand on the beaches, but in com- 


Parison to the room problem in New York 
City, the simile may be apt. More than 2500 
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rooms are available for A.S.M.E. members in 
17 boardwalk hotels and 21 avenue hotels 
including those at the Chalfonte-Haddon Hall 
Hotels. Most of the rooms average $5 per 
person. For reservations, members are asked 
to write to Philip E. Parlett, Chalfonte- 
Haddon Hall, Atlantic City, N. J. 


Eminent Speakers Invited 


Distinguished speakers from many fields 
have been invited to address the Society on 
problems of national importance during the 
ten luncheons and dinners scheduled. Among 
the speakers will be: David Lilienthal, chair- 
man, Atomic Energy Commission, Washing- 
ton, D. C., who will address the Nuclear 
Energy Luncheon oa Tuesday; Fred S. Mc- 
Connell, president of the National Coal As- 
sociation, will speak at Tuesday Fuels Dinner 
on ‘‘The Coal Industry Looks Ahead;’’ Alvin 
E. Dodd, president, American Manage- 


ment Association, at the Management Lunch- 
eon will talk on ‘‘Productivity—Prices— 


Markets.”’ 


Many Honors and Awards 
to Be Conferred 

At the banquet on Wednesday evening the 
Society will confer its honors and awards on 
engineers who have made significant con- 
tributions to the engineering profession. 
Those honored will be: 

Honorary Membership: Everett G. Ackart, 
Wilmington, Del.; Harvey N. Davis, presi- 
dent, Stevens Institute of Technology; Francis 
Hodgkinson, consulting engineer, New York, 
N. Y., and Hon. George C. Marshall, Secretary 
of State, Washington, D.C. 

(Honorary membership was conferred on 
Lord Dudley Gordon, president, The Institu- 
tion of Mechanical Engineers, at the I.M.E. 
Centenary Celebration in June, 1947.) 


A.S.M.E. Medal: Paul W. Kiefer, chief 
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engineer, motive power and rolling stock, 
New York Central System. 

Holley Medal: Raymond D. Johnson, Fort 
Lauderdale, Fla. 

Warner Medal: Arpad L. Nadai, consulting 
mechanical engineer, Westinghouse Research 
Laboratories, East Pittsburgh, Pa. 

Melville Medal: Raymond C. Martinelli, 
General Electric Company, Schenectady, N. Y. 

Gantt Medal: Alvin E. Dodd, president, 
American Management Association, New 
York, N. Y. 

Jobn Fritz Medal: Theodor von Karman, 
director, Guggenheim Acronautical Labora- 
tory, California Institute of Technology, 
Pasadena, Calif. 

Spirit of St: Lowis Medal: Presented to John 
K. Northrop, president, Northrop Aircraft, 
Inc., Hawthorne, Calif., at A.S.M.E. Fall 
Meeting, September, 1947. 

Alfred Nobel Prize: Presented to Martin 
Goland, chairman, engineering mechanics re- 
search, Midwest Research Institute, Kansas 
City, Mo., at A.S.M.E.: Semi-Annual Meet- 
ing, June, 1947. 

Other awards will be announced later. 


Educational Exhibits 


An innovation at the 1947 Annual Meeting 
will be an educational exhibit of equipment 
and material reflecting engineering and scien- 
tific developments in the field of jet propulsion, 
gas turbines, and nuclear energy. Among 
the exhibits will be a series created by James 
D. Mooney, member A.S.M.E., president, 
Willys-Overland Motors, and Walter Fried, 
consulting engineer, which demonstrate opera- 
tion’ of laws of economics. Engineering 
principles of flow and buoyancy in combina- 
tion with graphs and charts have been em- 
ployed to show how economic variables af- 
fect supply and demand, commodity prices, 
the value of money, and the distribution of in- 
come. 

A graphic arts exhibit showing the work of 
A.S.M.E. members and nonmembers is also 
planned. 


ANNUAL MEETING, DEC. 1 To 5, 1947 


Rocket-Assisted Take-Off 
Demonstration 


At noon on Thursday, Dec. 4, the American 
Rocket Society will arrange a demonstration 
of a rocket-assisted take-off, demonstration of 
Army Air Force and Naval jet-propelled air- 
craft, and static firing of liquid-fuel rocket 
engines for benefit of members attending the 
Annual Meeting. 


Watch for Circulars 


Members are cautioned that the program 
published in this issue is a tentative pro- 
gram. While no major changes are con- 
templated, members should consult Annual- 
Meeting circulars already in the mails for 
information on how to obtain preprints of 
the final program. Briefly, the circulars con- 
tain a request form listing all the sessions to 
be held. Members are requested to indicate 
on the forms those sessions which are of in- 
terest to them. Upon receipt of the forms 
at headquarters, preprint pages of the final 
program covering the sessions marked will 
be mailed to each member. 

This procedure was devised to prevent dis- 
appointment to those who may attend the 
meeting only to find particular papers had 
been canceled after the November issue of 
Mecuanicat Encineerino had gone to press. 


Continuous Movies 


Two interesting films ‘Railroad Truck 








Official Notice 
A.S.M.E. Business Meeting 


HE Annual Business Meeting 

of the members of The Ameri- 
can Society of Mechanical Engineers 
will be held on Monday afternoon, 
December 1, 1947, at 5:00 p.m. in the 
Viking Room, Haddon Hall Hotel, 
Atlantic City, N. J., as a part of the 
Annual Meeting of the Society. 








CHALFONTE-HADDON HALL HOTELS, ON THE BEACH IN ATLANTIC CITY, N. J., WILL SERVE AS HEADQUARTERS DURING THE A.S.M.E. 1947 


Frames’’ and ‘‘Counter Gravity Castings’ 
will be shown each day of the Annual Meet- 
ing. The films are sponsored by the Metals 
Engineering and Production Engineering 
Divisions. 


The Tentative Program 


MONDAY, DECEMBER 1 


9:30 a.m. 
Applied Mechanics (I) 


Vibration of a Beam With Concentrated Mass, 
Spring, and Dashpot, by Dana Young, pro- 
fessor, University of Texas, Austin, Texas. 

Impact of a Mass on a Damped Elastically 
Supported Beam, by William H. Hoppman, 
II, professor, Johns Hopkins University, 
Baltimore, Md. 

A Mechanical Analyzer for the Solution of 
Vibration Problems of a Single Degree of 
Freedom, by E. E. Weibel, professor, Uni- 
versity of Colorado, Boulder, Colo., N. M. 
Cokyucel, Jr., engineer, Marchant Calcu- 
lating Machine Company, Emeryville, Calif., 
and R. E. Blau, student, University of Cali- 
fornia, Berkeley, Calif. 

Critical Shear Stress of Plates Above the Pro- 
portional Limi., by George Gerard, New 
York, N. Y. 

Torsion of a Rectangular Tube by J. M. Klit- 
chieff, professo-, Belgrade University, Bel- 
grade, Yugoslavia 


Heat Transfer (I) 


Development of the Anti-Icing System of the 
Fairchild *‘Packet,"’ by H. Serbin, School of 
Aeronautics, Purdue University, Lafayette, 
Ind. 

Flash Drying, by C. W. Gordon, manager, 
Raymond Pulverizer Division, Combustion 
Engineering Company, Inc., Chicago, Ill. 

Heat Transfer Through Thick Insulation 00 
Cylindrical Enclosures, by G. M. Dusit 
berre, professor, University of Delaware, 
Newark, Del., and T. S. Nickerson, E. I. da 
Pont de Nemours and Company, Belle, 
W. Va. 
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Industrial Instruments 
and Regulators (I) 


Stability of SR-4 Electric Strain Gages in Ship 
Use, by A. Boodberg, E. D. Howe, profes- 
sor, and B. York, University of California, 
Berkeley, Calif. 

Development of an Air-Operated Force Meas- 
uring System, by A. A. Markson, mechani- 
cal engineer, Hagan Corporation, Pitts- 
burgh, Pa., and Ray S. Williams, production 
engineer, Hagan Corporation, Orrville, Ohio. 


Properties of Gases (I )}—Applied 
Mechanics (II )}—Heat Transfer (II) 
The Present State of Our Knowledge of Gas Proper- 

fies 

Part I Vapor Pressure, Specific Volume, 
P-V-T Data for He, Ne, O2, CO, COs, Air, 
He, A, and Hg, by Serge Gratch, instructor, 
University of Pennsylvania, Philadelphia, 
Pa. 

Part II A Brief Review of the Available 
Data on the Dynamic Viscosity and Thermal 
Conductivity for Twelve Gases, by G. A. 
Hawkins, assistant dean, graduate school, 
Purdue University, Lafayette, Ind. 

Part III Molecular Constants From Spec- 
troscopic Data, by G. Herzberg, Yerkes 
Observatory of the University of Chicago, 
Williams Bay, Wis. 

Part IV Joule-Thomson Coefficient, by H. 
L. Johnston, The Ohio State University, 
Columbus, Ohio 

Part V Vapor Pressure, Specific Volume, and 
P-V-T Data for HeO, CH,y, C2Hy, and NHsg, 
by Frederick G. Keyes, professor, Massachu- 
setts Institute of Technology, Cambridge, 
Mass. 

Part VI Dielectric Constant and Refrac- 
tivity Data, by John G. Miller, professor, 
University of Pennsylvania, Philadelphia, 
Pa. 

Part VII Heats of Formation and Chemical 
Thermodynamic Properties, by Frederick D 
Rossini, National Bureau of Standards, 
Washington, D. C. 


12:15 p.m. 
Keynote Luncheon 
2:30 p.m. 
Heat Transfer (III) 
Papers to be announced. 
Education (I )—Keynote Session 
To be announced 
Applied Mechanics (III) 


of the Frequency Equation for the 
Generalized Lumped Constant Linear Me- 
chanical System with Damping, by George 
K. Hess, Jr., instructor, University of Michi- 
gan, Ann Arbor, Mich. 

Vibration of a Nonlinear System During 
Acceleration Through Resonance, by E. E. 
Weibel, professor, University of Colorado, 
Boulder, Colo., and R. B. Meuser, design en- 
gineer, University of California, Berkeley, 
Calif. 

Aerodynamic 
Bridge 


Speaker 


Solutio 


Oscillations in Suspension 

, by E. Pinney, University of Cali- 
fornia, Berkeley, Calif. 

The Permanent Strain in a Uniform Bar Due to 
Longitudinal Impact, by Merit P. White, 
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scientific consultant, New York, N. Y., and 
LeVan Griffis, Illinois Institute of Tech- 
nology, Chicago, III. 

Buckling of Transverse Stiffened Plates Under 
Shear, by Tsun Kuei Wang, director, acro- 
nautical engineering department, National 
Northwest University, Sian, Shensi, China 
(by title). 


Industrial Instruments 
and Regulators (II) 


Frequency «Response Measurements of a 
Hydraulic Power Unit, by M. Russell Han- 
nah, project engineer, Sperry Gyroscope 
Company, Incorporated, Great Neck, N. Y. 

Continuous Determination of Oxygen Concen- 
tration Based on the Magnetic Properties of 
Gases, by Robert D. Richardson, research 
engineer, The Hays Corporation, Michigan 
City, Ind. 

Electrical Systems for Aircraft Flowmeters, 
by R. G. Ballard, General Electric Company, 
West Lynn, Mass. 


Properties of Gases (II Applied 
Mechanics (IV }—Heat Transfer (IV ) 


Industry's Requirements in Gas Properties Re- 
search, by Newman A. Hall, professor, In- 
stitute of Technology, University of Minne- 
sota, Minneapolis, Minn. 

Facilities for and Work Under Way in Gas 
Properties Research, by Robert V. Klein- 
schmidt, consulting engineer, Stoneham, 
Mass. 


5:00 p.m. 
Business Meeting 


7:00 p.m. 
General Dinner 


8:30 p.m. and 9:30 p.m. 
Motion Picture 


The New America, a motion picture which 
attempts to appraise America’s economy, its 
industrial capacity, and its spirit. 
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TUESDAY, DECEMBER 2 


9:30 a.m. 
Applied Mechanics (V) 


Deflections and Moments of a Plate Clamped 
on all Edges and Under Hydrostatic Pressure, 
by Ezra G. Odley, principal design engineer, 
Bureau of Yards and Docks, Navy Depart- 
ment, Washington, D. C. 

Effect of Bending Rigidity of Stringers Upon 
Stress Distribution in Reinforced Monocoque 
Cylinder Under Concentrated Transverse 
Loads, by Robert S. Levy, project stress 
analyst, Republic Aviation Corporation, 
Farmingdale, N. Y. 

Effect of a Concentric Reinforcing Ring on 
Stiffness and Strength of a Circular Plate, by 
William A. Nash, assistant engineer, Ar- 
mour Research Foundation, Illinois Institute 
of Technology, Chicago, Ill. 

Note on Tightness of Expanded Tube Joints, 
by George Sachs, professor of physical metal- 
lurgy, Case Institute of Technology, Cleve- 
land, Ohio 


Heat Transfer (V) 


Shell Side Heat Transfer Characteristics of 
Segmentally Baffled Shell-and-Tube Heat 
Exchangers, by Townsend Tinker, chief 
engineer, Ross Heater and Manufacturing 
Company, Buffalo, N. Y. 


Panel Discussion on Heat Exchangers 

Speakers: A. P. Colburn, professor, chemical 
engineering, University of Delaware, New- 
ark, Del.; A. Y. Gunter, district manager, 
American Locomotive Company, New York, 
N. Y.; S. Kopp, assistant chief engineer, 
Alco Products Division, American Locomo- 
tive Company, New York, N. Y.; and B. E. 
Short, professor, mechanical engineering, 
University of Texas, Austin, Texas 


Hydraulic (I) 


Hydraulic Problems in Connection With the 
Design of the Granby Pumping Plant, by 
Eliot B. Moses, mechanical engineer, elec- 
trical division, hydraulic-equipment section, 


THERE WILL BE GOOD GOLFING ON THE LINKS OF ATLANTIC CITY DURING THE A.S.M.E. 
1947 ANNUAL MEETING 
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Bureau of Reclamation, U. S. Department of 
Interior, Denver, Colo. 

Pumping Requirements for Irrigation on 
Columbia Basin and Central Valley Projects 
of the Bureau of Reclamation, by Irving L. 
Wightman, engineer, Bureau of Reclamation, 
U. S. Department of Interior, Denver, Colo. 


Metals Engineering (I1)—Railroad (1) 


Construction and Maintenance of Railroad 
Equipment by Submerged and Gas-Shielded 
Electric Welding, by Norman G. Schreiner, 
manager, Unionmelt Service and Develop- 
ment, The Linde Air Products Company, 
New York, N. Y. 

Notes on the Design and Construction of Stay- 
bolted Locomotive Fireboxes, by Fred P. 
Huston, charge of railroad development, de- 
velopment and research department, Inter- 
national Nickel Company, Inc., New York, 
N. Y. 


Oil and Gas Power (I) 


Problems Associated With the Use of Diesel 
Fuel Oil, by W. L. H. Doyle, assistant direc- 
tor of research, and E. W. Landen, Cater- 
pillar Tractor Company, Peoria, III. 

Removal of Aldehydes From Diesel Exhaust 
Gas, by Rogers F. Davis and M. A. Elliott, 
assistant division chief, U. S. Bureau of 
Mines, Pittsburgh, Pa. 


Power (i ) 


An Experimental Determination of Sound in 
Superheated Steam by Ultrasonics, by 
James Woodburn, Johns Hopkins University, 
Baltimore, Md. 


Production Engineering (I) 


Man-Au-Trol, by E. P. Bullard, III, vice- 

t president, charge of manufacture, The Bul- 
lard Company, Bridgeport, Conn. 

Surface Broaching, by Oliver W. Bonna Fe, 
chief research engineer, The Lapointe Ma- 
chine Tool Company, Hudson, Mass. 


Materials Handling (I) 


Handling Equipment at Railroad Terminals 
and Shops, by Daniel Polderman, vice- 
president, Whiting Corporation, New York, 
Ne os 

Materials Handling Methods and the Applica- 
tion of Incentive Compensation, by H. B. 
Shaw, staff engineer, Methods Engineering 
Council, Pittsburgh, Pa. 


12:15 p.m. 
Nuclear Energy General Luncheon 


Speaker: David Lilienthal, chairman, Atomic 
Energy Commission, Washington, D. C. 
Subject: Atomic Energy and the Engineer 


2:30 p.m. 
Fuels (I) 


Symposium on Improving the Availability of 
Steam Motive Power 

Regional Standards for Locomotive Fuels, by 
E. C. Payne, consulting engineer, Pittsburgh 
Consolidation Coal Company, Pittsburgh, 
Pa. 

Locomotive Firebox and Boiler Performance, 

by F. D. Mosher, research engineer, Stand- 

ard Stoker Company, Erie, Pa. 


“Hydraulic Old- | 
Timers” Annual 
Dinner 


“PTAUESDAY is Hydraulics Day’’ is 
the slogan of the A.S.M.E. Hy- | 

draulic Division for the A.S.M.E. 
1947 Annual Meeting. 

The *‘Hydraulic Old-Timers’; annual 
dinner will be held on Tuesday, Dec. 
2, at 6:30 p.m. 

So enthusiastic was the response to 
the dinner last year that it was voted | 
then and there to make the dinner an 
annual event. Old-timers and friends | 
of the Hydraulic Division are invited 
to attend. Invitations have been 
mailed to all who were present last 
year. If you plan to attend, please 
drop a note to Leslie J. Hooper, c/o 
Worcester Polytechnic Institute, Wor- 
cester, Mass., or to S. Logan Kerr, 
| Bankers Securities Building, Phila- 
| delphia7,Pa. Tickets, $5.75. 

If you are a hydraulics man, come, 
come to the ‘Hydraulic Old-Timers”’ 
Annual Dinner. 





Better Locomotive Servicing Facilities on the 
Norfolk and Western Railway, by C. E. 
Pond, assistant to superintendent, motive 
power, Norfolk and Western Railway, 
Roanoke, Va. 

Intensive Utilization of Coal-Fired Steam 
Locomotives, by E. L. Johnson, assistant 
chief engineer, motive power and rolling 
stock, New York Central System, New 
York, N. Y. 

Developments and Trends in Coal-Burning 
Locomotives, by Charles Kerr, Jr., consult- 
ing transportation engineer, Westinghouse 
Electric Corporation, East Pittsburgh, Pa. 


Nuclear Energy—Power (II) 


Nuclear Energy—Basic Design Background, by 
John R. Huffman, chief, process design, Clin- 
ton Laboratories, Oak Ridge, Tenn. 


Applied Mechanics (VI) 


Mechanical Activation—A Newly Developed 
Chemical Process, by M. C. Shaw, assistant 
professor, mechanical enginecring, Massa- 
chusetts Institute of Technology, Cambridge, 
Mass. 

Investigations of the Flow in Curved Ducts at 
Large Reynolds Numbers, by John R. Weske, 

‘Purdue University, Lafayette, Ind. 

The Mechanics and Thermodynamics of 
Steady One-Dimensional Gas Flow, by A. H. 
Shapiro, associate professor, mechanical 
engineering, and William R. Hawthorne, 
associate professor, mechanical engineering, 
Massachusetts Institute of Technology, 
Cambridge, Mass. 

Tensorial Analysis of Control Systems, by 
Gabriel Kron, consulting engineer, General 
Electric Company, Schenectady, N. Y. 

Large Displacements With Small Strains in 
Loaded Structures, by Keith H. Swainger, 
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Imperial College of Science and Technology, 
South Kensington, London, England (by 
title). 


Gas Turbine Power (I)—Heat Transfer 
(VI)—Oil and Gas Power (II) 


High-Performance Surfaces for Gas-Turbine 
Plant Regenerators, by A. L. London, 
associate professor, mechanical engineering, 
Stanford University, Stanford University, 
Calif., and C. K. Ferguson, teaching assist- 
ant, mechanical engineering, University 
of California, Berkeley, Calif. 

A Design Method for Counterflow Shell-and- 
Tube Heat Exchanges for Gas Turbines, by 
D. G. Shepherd, chief experimental engineer, 
gas turbine engineering division, A. V. Roe 
Canada, Ltd., Malton, Ont., Can 

Panel Discussion on Heat Exchangers, by K 
A. Gardner, engineer, The Griscom-Russell 
Company, New York, N. Y. 


Hydraulic (II) 

Laboratory Investigations of the Mechanism 
of Cavitation, by R. T. Knapp, director, 
hydrodynamics and A. Hol- 
lander, associate professor, California In- 
stitute of Technology, Pasadena, Calif 

The Hydrodynamics Laboratory at California 
Institute of Technology, by R. T. Knapp, 
director, hydrodynamics laboratory, Joseph 
Levy, Barton Brown, and J. Pat O'Neill, 
all of California Institute of Technology, 
Pasadena, Calif. 


Machine Design (I)— 
Production Engineering (II) 


laboratory, 


Panel on Design for Production 


Speakers: George Landis, vice-president in 
charge of engineering, Lincoln Electric 
Company, Cleveland, Ohio; P. C. Smith, 


assistant to division manager, Westinghouse 
Electric Corporation, East Pittsburgh, Pa.; 
Lewis Clement, director of research and 
engineering, Crosley Division, AVCO Manu- 
facturing Corporation, Cincinnati, Ohio; 
F. O. Hoagland, master mechanic, Pratt and 
Whitney Division, Niles-Bement-Pond Com- 
pany, West Hartford, Conn.; C. Cuthbert- 
son, department head in engineering, manv- 
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facture organization, Western Electric Com- 
pany, Inc., Haverhill, Mass.; A. F. Murray, 
vorks manager, Electrolux Corporation, 
Old Greenwich, Conn. 


Materials Handling (II) 


Economies in the Handling of Materials in 
Industry, by Harry E. Stocker, president, 
H. E. Stocker Associates, New York, N. Y. 

Is It Right? Will It Work? Will It Pay? 
A unique graphic way of solving materials- 
handling problems, by Terry Carter, mate- 
rials-handling engineer, American Cyani- 
mid Company, New York, N. Y 


Education (II) 


The Introduction of the Junior Engineer 

To His Society, by Alton C. Chick, assistant 
vice-president, engineer, Manufacturers Mu- 
tual Fire Insurance Company, Providence, 
R. I 

To His Job, by T. W. Prior, personnel division, 
Goodyear Rubber Company, Akron, Ohio 

To His Community, by L. J. Fletcher, director 
of training and community relations, Cater- 
pillar Tractor Company, Peoria, III 


6:30 p.m. 
Fuels Dinner 


Toastmaster E. G. Bailey, president-elect, 
A.S.M.E., vice-president, Babcock and 
Wilcox Company, New York, N. Y. 

Speaker: Fred S. McConnell, president, Na- 
tional Coal Association, Washington, D. C., 
and president, Enos Coal Mining Company, 
Cleveland, Ohio 

Subject: The Coal Industry Looks Ahead 


“Hydraulic Old-Timers” Annual Dinner 


Orga Music 


WEDNESDAY, DECEMBER 3 


9:30 a.m. 
Applied Mechanics (VII) 


A Numerical Solution for the Torsion of 
Hollow Sections, by E. C. Colin and N. W. 
Newmark, research professor, department of 
civil engineering, University of Illinois, 
Urbana, Ill. 

On the Use of Power Laws in Stress Analysis 
Beyond the Elastic Range, by Alice Winzer, 
research associate, and W. Prager, professor, 


Registration Fee for 
Nonmembers 


of coer eninresion fee of $5 
for nonmembers attending the 1947 
al Meeting. The fee shall be 
ame for attendance at one or all 
ms. 
1est-attendance cards issued for- 
to members upon request have 
discontinued. 
nmember authors, immediate 
iy of members, and nonmember 
lents serving as aids will not be 
tired to pay a registration fee. 


| 
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VISITORS 
BREEZES OF THE ATLANTIC 


WINTER ENJOYING THE SEA 


applied mechanics, Brown Univers ‘y, 
Providence, R. | 

Approximate Solutions for Symmetric. 
Loaded Thick-Walled Cylinders, by C. 
MacGregor, professor, applied mechanics, 
and L. F. Coffin, Jr., assistant professor of 
mechanical engineering, Massachusetts In- 
stitute of Technology, Cambridge, Mass. 

Stresses in a Notched Strip Under Tension, by 
Chih-Bing Ling, Guggenheim Aeronautical 
Laboratory, California Institute of Tech- 


nology, Pasadena, Calif. 


Fuels (II1)}—Gas Turbine Power (II)— 
Oil and Gas Power (III)—American 
Rocket Society (I) 

Ignition of Flame Stabilization Processes in 
Gases, by Bernard Lewis, chief, explosives 
division, and Guenther von Elbe, both of 

U. S. Bureau of Mines, Bruceton, Pa. 

High-Output Combustion of Ethy! Alcohol and 
Air, by A. H. Shapiro, associate professor, 
mechanical engineering, D. Rush, division 
of industrial co-operation, W. A. Reed, re- 
search associate, department of chemical 
engineering, D. G. Jordon, division of 
industrial co-operation, Massachusetts In- 
stitute of Technology, Cambridge, Mass., 
and G. Farnell, mechanical engineer, research 
department, Ingersoll-Rand Company, 
Phillipsburg, N. J. 

The Influence of Reaction Interface Extension 
on the Combustion of Gaseous Fuel Con- 
stituents, by W. J. Wohlenberg, Sterling pro- 
fessor, mechanical engineering, Yale Uni- 
versity, New Haven, Conn. 


Heat Transfer (VII) 

Condensation of Refrigerant Vapors—Appara- 
tus and Film Coefficients for Freon-12, by 
R. E. White, York Corporation, York, Pa. 

Condensation on Six Finned Tubes in a Verti- 
cal Row, by D. L. Katz, professor, chemical 
engineering, and J. M. Geist, University of 
Michigan, Ang Arbor, Mich. 

Prediction of Pressure Drop During Forced- 
Circulation Boiling of Water, by R. C. Mar- 
tinelli, general engineering and consulting 
laboratory, and D. B. Nelson, mechanical 
engineer, General Electric Company, Sche- 
nectady, N. Y. 


Materials Handling (II1)— 
Management (I) 


Materials Handling in the Distribution De- 
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partment of the Telephone Division of the 
Western Electric Company, by F. C. Podboy, 
director, staff developments and results di- 
vision, distribution department, telephone 
division, Western Electric Company, Inc., 
New York, N. Y. 

Management's Interest in the Application of 
Conveying Machinery, by E. J. Burnell, vice- 
president, Link-Belt Company, Chicago, III. 


Metals Engineering (II) 


Engineering for Aluminum Alloy Castings, by 
H. J. Rowe, chief metallurgist, castings divi- 
sion, and T. R. Gauthier, metallurgical de- 
partment, Aluminum Company of America, 
Pittsburgh, Pa. 

Magnesium Castings, Their Production and 
Use, by M. E. Brooks, chief metallurgist, 
and A. W. Winston, manager, quality con- 
trol, Dow Chemical Company, Midland, 
Mich. 


Production Engineering (III) 


A Clinical Approach to Weldment Design, by 
Gerald Von Stroh, assistant manager, de- 
velopment engineering, Lukens Steel Com- 
pany, Coatesville, Pa. 

Production of All Welded Tractor Frame and 
Clutch Case, by Charles A. Davis, purchasing 
department engineer, Caterpillar Tractor 
Company, Peoria, III. 


Railroad (II) 


Report on Railway Mechanical Engineering, 
by T. F. Perkinson, manager, railroad rolling 
stock division, General Electric Company, 
Eric, Pa. 

Forum: Locomotive Developments 

Forum leader: C. E. Pond, assistant to super- 
intendent, motive power, Norfolk and 
Western Railway, Roanoke, Va. 

Speakers: John S. Newton, assistant manager, 
engineering, steam division, Westinghouse 
Electric Corporation, Philadelphia, Pa.; 
J. F. Griffin, chief engineer, Superheater 
Company, East Chicago, Ind.; C. D. Stew- 
art, vice-president, Westinghouse Air Brake 
Company, Wilmerding, Pa. 

The South African Railways from a Mechani- 
cal Engineer’s Aspect, by M. M. Loubser, 
chief mechanical engineer, South African 
Railways, Pretoria, South Africa 

Other speakers: John I. Yellott, director of 
research, Locomotive Development Com- 
mittee, Baltimore, Md.; Walter Giger, 
steam turbine department, Allis-Chalmers 
Mfg. Co., Milwaukee, Wis.; A. J. Town- 
send, vice-president, Lima Locomotive 
Works, Inc., Lima, Ohio 

The Turbine Locomotive and Tansmission 
Systems, by Rupen Eksergian, vice-president, 
research, The Edw. G. Budd Mfg. Co., 
Philadelphia, Pa. 

Power (III) 

The 2000-Psi, 1050 F and 1000 F Reheat Cycle 
at the Philip Sporn and Twin Branch Steam- 
Electric Stations, by Philip Sporn, executive 
vice-president, chief engineer, American 
Gas and Electric Service Corporation, New 
York, N. Y. 


12:15 p.m. 
Student Luncheon 
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2:00 p.m. 
Railroad (III) 


Continuation of Locomotive Developments 
Forum 


Production Engineering (IV) 


A Discussion of Modern Quality Control 
Techniques, by C. W. Kennedy, quality 
control engineer, Federal Products Corpora- 
tion, Providence, R. I. 

Practical Applications of Quality Control, by 
E. E. Folsom, engineer, quality activities, 
General Electric Company, Bridgeport, 
Conn. 


Gas Turbine Power (III }—Fuels (III)— 
Oil and Gas Power (IV)—American 
Rocket Society (II) 


Gas Turbine Plant Combustion Chamber Effi- 
ciency, by A. L. London, associate professor, 
department of mechanical engineering, 
Stanford University, Stanford University, 
Calif. 

Temperature Measurements and Combustion 
Efficiency in Combustors for Gas-Turbine 
Engines, by Walter T. Olson, chief, combus- 
tion branch, Flight Propulsion Laboratory, 
and Everett Bernardo, head, rocket section, 
Aircraft Engine Research Laboratory, Na- 
tional Advisory Committee for Aeronautics, 
Cleveland, Ohio. 

The Determination of Gas Turbine Combustion 
Chamber Efficiency by Chemical Means, by 
Peter Lloyd, Ministry of Supply, National 
Gas Turbine Establishment, Pyestock Cove, 
Farnsborough, Hants, England. 


Heat Transfer (VIII) 
To be announced. 
Applied Mechanics (VIII) 


The Flutter of a Uniform Wing With Tip 
Weights, by Martin Goland, chairman, engi- 
neering mechanics research, and Y. L. Luke, 
staff mathematician, Midwest Research In- 
stitute, Kansas City, Mo. 

The Bending of Symmetrically Loaded Cir- 
cular Plates of Variable Thickness, by H. D. 
Conway, Cornell University, Ithaca, N. Y. 

The Basic Elastic Theory of Vessel Heads 
Under Internal Pressure, by G. W. Watts, 
engineering division, and W. R. Burrows, 
assistant chief engineer, Whiting Refinery, 
Standard Oil Company of Indiana, Whiting, 
Ind. 

Large Deflections of Rectangular Plates, by 
H. A. Lang, Sibley College of Engineering, 
Cornell University, Ithaca, N. Y. (by title). 

The Absolute Calibration of Electromechanical 
Pickups, by Horace M. Trent, head, shock 
and vibration, instrumentation, and field 
engineering section, sound division, Naval 
Research Laboratory, Navy Department, 
Washington, D. C. 


Machine Design (II) 


Dynamic Analysis of Cams, by J. A. Hrones, 
professor, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 

Curvature Acceleration Relations for Plane 
Cams, by M. L. Baxter, Jr., mechanical 
engineer, Gleason Works, Rochester, N. Y. 





THERE WILL BE SPORT ON THE WIND-SWEPT 
BEACHES DURING THE A.S.M.E. 1947 
ANNUAL MEETING 


Management (II) 


Social Aspects of Decentralization, by Don G. 
Mitchell, president, Sylvania Electric Prod- 
ucts, Inc., New York, N. Y. 

Royal Little, president, Textron, Inc., New 
York, N. Y., will speak on a management 
subject. 


Materials Handling (IV) 


Co-Ordinating Materials Handling Methods 
With the Production Cycle, by S. C. Hoey, 
director, headquarters manufacturing engi- 
neering department, Westinghouse Electric 
Corporation, East Pittsburgh, Pa. 

Materials Handling in the Storeroom (speaker 
to be announced) 


Metals Engineering (III) 


Effect of Some Processing Variables on the 
Stresses Required to Draw Tubular Parts, 
by G. Sachs, professor, and G. Espey, field 
engineer, Case Institute of Technology, 
Cleveland, Ohio 

Large Hydraulic Forging Presses, by M. D. 
Stone, manager, development department, 
and F. C. Biggert, chairman of board, charge 
of engineering, United Engineering and 
Foundry Company, Pittsburgh, Pa. 


6:30 p.m. 
Banquet 


Speaker: E. W. O'Brien, president, A.S.M.E. 


Subject: Accents on Youth 


THURSDAY, DECEMBER 4 


9:30 a.m. 


Gas Turbine Power (IV )—Hydraulic 
(III )}—Oil and Gas Power (V )— 
Aviation (I) 


Analysis of Compressor Design, by A. J. 
Jadot, administrateur de la faculté, Poly- 
technique de Mons, Belgium 

Axial Flow Compressors for Gas Turbines, by 
A. I. Ponomareff, manager, Westinghouse 
Electric Corporation, Philadelphia, Pa. 

A Method of Correlating Axial Flow Com- 
pressor Cascade Data, by Hunt Davis, divi- 
sion engineer, Elliott Company, Jeannette, 
ra. 








MECHANICAL ENGINEERING 


Machine Design (III) 


Development of a High-Speed Lathe for Ma- 
chining Aluminum, by R. L. Templin, direc- 
tor of research, Aluminum Company of 
America, New Kensington, Pa. 

Ball Bearing Slides, by C. Jobst, consulting 
engineer, Owens Brush Company, Toledo, 
Ohio 

Electrification Increases Productivity of Small 
Turret Lathes, by Robert Clark, electrical 
engineer, Warner and Swasey Company, 
Cleveland, Ohio 


Management (III) 


Predesign Research as Applied to Product 
Development, by Roger L. Nowland, part- 
ner, Van Doren, Nowland & Schladermundr, 
New York, N. Y. 

User Research as a Tool in Developing New 
Industrial Products, by Ernest E. Wachs- 
muth, James O. Peck Company, New York, 
 F 


Metals Engineering (IV )}—Applied 
Mechanics (IX) 


Strength and Failure Characteristics of Thin 
Circular Membranes, by G. Sachs, professor, 
and W. F. Brown, Jr., Case Institute of 
Technology, Cleveland, Ohio 

Design of Machine Components by Full-Scale 
Fatigue Testing, by C. B. Griffin and A. F. 
Underwood, head, mechanical-engineering 
department, General Motors Corporation, 
Detroit, Mich. 

Development of Cleavage F:ictures in Mild 
Steels, by A. B. Bagsar, ch:«! metallurgical 
engineer, Sun Oil Company, Philadelphia, 
ra. 


Railroad (IV) 


Forum: Freight Car Construction 

Forum leader: J. D. Loftis, chief, motive 
power and equipment, Atlantic Coast Line 
Railroad, Wilmington, N. C. 

Speakers: A. F. Stuebing, assistant to manager 
of sales, Carnegie-Illinois Steel Company, 
Pittsburgh, Pa.; S. M. Felton, president, 
American Railway Car Institute, New York, 
N. Y.; E. A. Sipp, manager, Reynolds Metals 
Company, Inc., Chicago, Ill.; L. K. Sillcox, 
vice-president, New York Air Brake Com- 
pany, Watertown, N. Y.; George A. Suck- 
field, consulting engineer, Pressed Stee! Car 
Company, Pittsburgh, Pa.; G. B. Hauser, 
assistant chief engineer, railroad division, 
Aluminum Company of America, New 
Kensington, Pa.; M. S. Downes, assistant 
general manager, Railway Division, Timken 
Roller Bearing Company, Canton, Ohio; 
and R. B. Cottrell, chief mechanical engi- 
meer, American Stee] Foundries, Chicago, 
Ill. 


9:30 a.m. 
Fuels (IV) 


Furnaces for By-Product Fuels, by Orro de 
Lorenzi, director of education, Combustion 
Engineering Company, Inc., New York, 
N. Y 


Experimental Combustion of Pulverized Coal 
at Atmospheric and Elevated Pressures, by 
H. R. Hazard, research engineer, fuels divi- 
sion, Battelle Memorial Institute, Columbus, 
Ohio, and F. D. Buckley, enginee , 1 ocomo 
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tive Development Committee, Dunkirk, 


Nu: 
Safety 


New Ideas in Accident Prevention 

Integrating Safety Engineering in Engineer- 
ing College Curricula, by H. W. Hein- 
rich, assistant superintendent, engineering 
and inspection department, Travelers In- 
surance Company, Hartford, Conn. 

Using Operations Analysis Procedures for 
Accident Prevention, by John V. Grimaldi, 
division of industrial service, National Con- 
servation Bureau, New York, N. Y. 

Personal Factors for Developing Safety Con- 
sciousness, by Walter A. Cutter, administra- 
tive assistant, Center of Safety Education, 
New York University, New York, N. Y. 

12:00-1:00 p.m. 

Jet Aircraft Demonstrations 
Atlantic City Naval Air Station 
Demonstration of rocket-assisted take-off, 
demonstration flights of A.A.F. and Naval 
jet-propelled aircraft and static-firing dem- 

onstration of liquid-fuel rocket engine. 


12:15 p.m. 
Society General Luncheon 


Presentation of Gantt Medal for 1947 

Toastmaster: John A. Willard, partner, Bige- 
low, Kent, Willard and Company, New 
York, N. Y. 

Speaker: Eugene W. O'Brien, president, 
A.S.M.E., vice-president and director, W. R. 
C. Smith Publishing Company, Atlanta, Ga. 

Gantt Medal Presentation: John M. Hancock, 
Lehman Bros., New York, N. Y., will 
sketch the background of the Gantt Medal 
Award and the reasons why Alvin E. Dodd 
was selected for the 1947 Award. Harold V. 
Coes, vice-president, Ford, Bacon and Davis, 
Inc., New York, N. Y., will present the 
Medal to Mr. Dodd. 

Acceptance address: Alvin E. Dodd, president, 
American Management Association, New 
York, N. Y., will speak on ‘’Productivity— 
Prices—Markets."’ 


2:00 p.m. 
Railroad (V) 


Auspices of the Railroad Division 


Continuation of Freight Car Construction 
Forum 


2:30 p.m. 
Management (IV ) 


Modern Quality Control, by S. Collier, direc- 
tor of quality control, Johns-Manville Cor- 
poration, New York, N. Y. 

Some | gineering Aspects of Quality Control, 
by A. G. Dalton, superintendent, quality 
control, Western Electric Company, New 
York, N. Y. 

Measurement of Opinion, Attitudes, and Con- 
sumer Wants, by F. F. Stephan, director of 
Sampling studies, Committee on Measure- 
ment of Opinion, Attitudes, and Consumer 
Wants, Cornell University, Ithaca, N. Y. 


Process Industries 


Why Pollution Abatement Concerns the Me- 
chanical Engineer, by J. R. Hoffert, assistant 
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chief engineer, department of health, Com- 
monwealth of Pennsylvania, Harrisburg, Pa. 

Waste Disposal Problems From Oil Refineries, 
by W. B. Hart, charge of waste ‘disposal, 
Atlantic Refining Company, Philadelphia, 
Pa. 


2:30 p.m. 
Heating Values of Fuels 


Symposium on Heat Values of Fuels for Thermal 
Effictency and Power-Cycle Analyses 


Current Definitions of High- and Low-Heat 
Values of a Fuel and Current Methods for 
Their Determination, by E. F. Fiock, physi- 
cist, National Bureau of Standards, Wash- 
ington, D. C. 

Current Definitions of Thermal Efficiencies and 
Current Usage of Observed Fuel Heat Values 
and Consumption Test Data for the Evalua- 
tion of Thermal Efficiencies Reported for (4) 
Steam, (4) Reciprocating Internal-Combus- 
tion Engine, and (¢) Combustion Gas Tur- 
bine Power Plants, by A. G. Christie, pro- 
fessor, school of engineering, Johns Hopkins 
University, Baltimore, Md. 

Discussion of Procedures for Evaluating 
Energy, Temperature, and Pressure Relations 
Based on Later-Day Knowledge of Thermo- 
dynamic Properties of the Gases Resulting 
From the Combustion of Fuel in These 
Thermal Devices, by R. V. Kleinschmidr, 
consulting engineer, Stoneham, Mass. 


Fuels (V) 


Mechanisms of Combustion and Their Rela- 
tion to Oil-Burner Design, by Harold R. 
Heiple, senior fuel-oil research engineer, and 
William A. Sullivan, senior fuel-oil applica- 
tion engineer, Shell Oil Company, Inc., 
New York, N. Y. 

Synthetic Liquid Fuels in the United States, 
by W.C. Schroeder, chief, Office of Synthetic 
Liquid Fuels, Bureau of Mines, Washington, 
BD: C. 





ONE OF THE JAMES D. MOONEY ECONOM'!C EXHIBITS. 
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Fluid Meters 


Analysis of Positive-Displacement Meters, 
for Liquid Hydrocarbons, by E. E. Ambro- 
sius, professor, mechanical engineering, 
Pennsylvania State College, State College, 
Pa. 

High-Pressure Gas Measurements, by E. E. 
Stovall, superintendent of measurement, 
Lone Star Gas Company, Dallas, Texas 

Oscillating Piston Meters for Fuel Consump- 
tion in Aircraft, by Charles S. Hazard, direc- 
tor of research, Neptune Meter Company, 
New York, N. Y. 


Oil and Gas Power (VI)—Gas Turbine 
Power (V) 

Discussion of Transmission Systems for Marine 
Propulsion of Gas Turbine Power Plants, by 
W. E. Hammond, chief, engineering scien- 
tific and electric section, U. S. Maritime 
Commission, Washington, D. C. 

The Universal Optimum Power Cycle for 
Elastic Fluid Turbine Power Plants, by 
Frederick Nettel, consulting engineer, Man- 
hasset, N. Y., and John Kreitner, technical 
director, American Hydromath Company, 
New York, N. Y. 


Rubber and Plastics (I) 


Papers to be announced. 
6:30 p.m. 
American Rocket Society Dinner 


To be announced. 


8:15 p.m. 
Management (V) 


Meritorious Achievements in the Field of Distribu- 
tion and Practical Application of Improved 
Techniques 

Trade Analysis as a Basis for Sales. Engineer- 
ing, by Luther D. Reed, director of trade 
analysis division, E. I. du Pont de Nemours 
and Company, Inc., Wilmington, Del. 


© Limivep suppLy AND THE RESUCTANT * 
SCARCITY OF GOODS CAUSES EXCESSIVELY 
HIGH PRICES. 


© WHEN THE DEMAND FOR GOODS 1S GREATER 
THAN THE SUPPLY, PRICES RISE. 


© AN AMPLE SUPPLY OF GOODS BALANCED 
BY A VIGOROUS DEMAND BRINGS THE PRICES 





e < 
, WHEN THE DEMAND FoR Goons less 
THAN THE’ SUPPLY. prices port : 


° 
AWARKED REDUCTION IN DEMAND : 
RESULTANT - o D AND THE 


PRICES 10 THEIR Lomnes Socns 0S Sem 


THIS ONE DEMONSTRATES THE LAW 


OF SUPPLY AND DEMAND 

















964 


Scientific Method of Distribution Applied to 
Retail Trade, by Earl R. French, The Great 
Atlantic and Pacific Tea Company, New 
York, N. Y. 

Progressive Method of Distribution Applied 
to Petroleum Products, by O. F. Minor, 
Shell Oil Company, Inc., New York, N. Y. 


8:15 p.m. 
Power (IV) Marine Night 


Technical and Economic Aspects of Water Puri- 
fication, by R. V. Kleinschmidt, consulting 
engineer, Stoneham, Mass. 

Low-Pressure Steam-Heated Distilling Plants, 
by A. M. Impagliazzo, engineer, and R. M. 
Bent, sales engineer, Griscom-Russell Com- 
pany, New York, N. Y. 

Oil Elimination From Feedwater, by M. Bradt, 
chief field engineer, Skinner Engine Com- 
pany, Erie, Pa. 

Demineralization Processes, by D. J. Saunders, 
vice-president, Permutit Company, New 
York, N. Y. 


Rubber and Plastics (II) 
Papers to be announced 
Aviation (II) 


A Gas-Turbine Development Laboratory at 
Westinghouse Electric Corporation, by 
W. R. New, manager, aviation-gas-turbine 
laboratory, Westinghouse Electric Corpora- 
tion, Philadelphia, Pa. 

An Aircraft Gas Turbine for Propeller Drive, 
by A. Howard, section engineer, gas turbine 
section, and C. J. Walker, development 
engineer, General Electric Company, Sche- 
nectady, N. Y. 


8:15 p.m. 


Applied Mechanics (X )—Heat Transfer 
(IX )—Properties of Gases (III) 


A Report on the Properties of Certain Gases at 
the Georgia School of Technology, by R. L. 
Sweigert, dean, graduate division, Georgia 
School of Technology, Atlanta, Ga. 

Generalized Thermodynamics of High Tem- 
perature Combustion, by H. C. Hottel, G. 
C. Williams, and C. N. Satterfield, depart- 
ment of chemical engineering, Massachu- 
setts Institute of Technology, Cambridge, 
Mass. 

Wartime Work of National Advisory Commit- 
tee for Aeronautics on Thermodynamics, by 
L. R. Turner, flight propulsion research 
laboratory, The National Advisory Com- 
mittee for Aeronautics, Cleveland, Ohio. 

Thermodynamic Properties of Gas Mixtures 
Encountered in Gas-Turbine and Jet-Pro- 
pulsion Processes, by J. Kaye, assistant pro- 
fessor, department of mechanical engineer- 
ing, Massachusetts Institute of Technology, 
Cambridge, Mass. 


FRIDAY, DECEMBER 5 


9:30 a.m. 


American Rocket Society (III)—Gas 
Turbine Power (VI)—Aviation (III) 


Pumps and Turbines for Rocket Engines, by 
Wm. P. Munger, Reaction Motors, Inc., 
Dover, N. J. 

The Story of Project 3401 


The Pioneer Rocket 


of the U. S. Navy, by Lieut. Comdr. R. C. 
Traux, Bureau of Aeronautics, U. S. Navy 
Department, Washington, D. C. 


Management (VI) 


Joint Training in Labor Relations as Con- 
ducted by Botany Mills, Inc., and Textile 
Workers Union (C.1.0.), by Irving J. Phil- 
lipson, Major General U. S. A., retired, di- 
rector of industry relations, Botany Mills, 
Inc., Passaic, N. J. 

Implications for Executives in the 1947 Labor 
Management Relations Act, by John R. 
Bangs, Jr., general manager of industrial 
and personnel relations, and James W. 
Townsend, personnel manager, The Budd 
Company, Philadelphia, Pa. 


Petroleum (I) 


Lubricant Tests and Their Application to 
Engineering, by D. A. Hall and W. T. 
Everitt, engineers, Eastman Kodak Com- 
pany, Rochester, N. Y. 


Lubrication (I) 


An Analysis of the Full-Floating Journal 
Bearing, by M. C. Shaw, assistant professor, 
mechanical engineering, Massachusetts Insti- 
tute of Technology, Cambridge, Mass., and 
T. J. Nussdorfer, Jr., mechanical engineer, 
flight propulsion research laboratory, Na- 
tional Advisory Committee for Aeronautics, 
Cleveland, Ohio 

Oil Flows and Temperature Relations in 
Lightly Loaded Journal Bearing, by John 
Boyd, section engineer, and B. P. Robertson, 
Westinghouse Research Laboratories, East 
Pittsburgh, Pa. 

Measurements of the Combined Frictional and 
Thermal Behavior in Journal Bearing Lubri- 
cation, by S. A. McKee, H. S. White, and 
J. F. Swindells, National Bureau of Stand- 
ards, Washington, D. C. 


Citizenship 
Round Table Discussion: Stimulating The 
Engineer's Participation as a Citizen 


Wood Industries (1) 


Integrated Forest Utilization in the Pacific 
Northwest, by O. H. Schrader, Jr., associate 
professor of forest products, College of 
Forestry, University of Washington, Seattle, 
Wash. 

Laminating for Small-Boat Construction, by 
Donald F. May, Puget Sound Naval Ship- 
yard, Bremerton, Wash. 

Performance Characteristics of Tight White- 
Oak Laminated-Stave and Solid-Stave Bar- 
rels, by R. S. Kurtenacker, engineer, Forest 
Products Laboratory, Madison, Wis., and 
D. L. Patrick, General Plywood Corpora- 
tion, Louisville, Ky. 


12:15 p.m. 
American Rocket Society Luncheon 
2:30 p.m. 
Petroleum (II) 


Recommended Practices for the Preparation of 
New Turbine-Lubricating Systems, by F. E. 
Rosenstichl, assistant manager, technical 
and research division, The Texas Company, 
New York, N. Y. 
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Asphalt in the Building Industry, by R. Brown, 
research engineer, Tilo Roofing Company, 
inc., Stratford, Conn. 


Effect of Temperature on Metals 
Papers to be announced. 
Lubrication (II) 


Studies in Boundary Lubrication (I])—The 
Influence of Adsorbed Moisture Films on the 
Coefficient of Static Friction Between Lubri- 
cated Surfaces, by W. E. Campbell and E. A. 
Thurber, members of technica! staff, Bell 
Telephone Laboratories, Murray Hill, N. J. 

High-Temperature Performance of Silicone 
Fluids in Journal Bearings, by J. E. Brophy, 
mechanical engineer, J. Larson, research 
assistant, Naval Research Laboratory, Wash- 
ington, D. C., and R. O. Militz, mechanical 
engineer, R. T. French Company, Rochester, 
N. Y. 

The Hydrosphere—A New Hydrodynamic 
Bearing, by M. C. Shaw, assistant professor, 
mechanical engineering, and Charles D 
Strang, Jr., research associate, mechanical 
engineering, Massachusetts Institute of 
Technology, Cambridge, Mass. (Sponsored 
jointly with the Applied Mechanics Divi- 
$10n., 


American Rocket Society (IV )—Gas 
Turbine Power (VII) 
Supersonic Research Aircraft, by Col. P. B. 
Klein, Army Air Forces, chief, fi, branch 
aircraft projects section, engim ing divi- 
sion, Air Materiel Command, Wright Field, 
Dayton, Ohio 

Liquid Rocket Motor Testing, by Robertson 
Youngquist, special research engineer, Glenn 
L. Martin Company, Baltimore, Md. 

Thermochemistry of Rocket Propellants, by 
George P. Sutton, research engineer, Acro- 
physics Laboratory, North American Avia 
tion, Inc., Inglewood, Calif. 


Wood Industries (II) 


Use of Wetting Agents in Forest Fire Control, 
by Hugh N. McNair, Union Carbide and 
Carbon Company, New York, N. Y. 

Factory Layout and Equipment for the Mass 
Production of Molded Plywood Furn'ture, 
by E. Sigurd Johnson, consulting engineer, 
Salem, Va. 

Frequency Heating in the Woodworking Indus- 
try, by Francis L. Macaluso, Westinghouse 
Electric Corpcration, Baltimore, Md 

Results of Accelerated Tests and Long-Term 
Exposures on Glue Joints in Laminated 


Beams, by T. R. Truax and M. L. Selbo, 
Forest Products Laboratory, Madison, Wis 
Aviation (IV) 

Foods on the Airlines, by H. H. Darby, former 


editor-in-chief, Better Food, Whitney Pub 
lications, Inc., New York, N. Y. 


6:30 p.m. 
Wood Industries Dinner 


Presiding: C. B. Lundstrom, owner, Lund- 
strom Laboratories, Inc., Little Falls, N. Y. 

Speaker: P. H. Bilhuber, . vice-president, 
Steinway and Sons, Inc., New York, N. Y. 

Subject: High-Frequency Molding of Com 
pound Curvatures in Wood. 
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Individual Enterprise and Natural Wealth 
of West Discussed at A.S.M.E. Fall 1947 
Meeting at Salt Lake City 


ALT LAKE CITY was the locale of the 
S 1947 Fall Meeting, of The American So- 
ciety of Mechanical Engineers held September 
1 to 4, 1947, as an important feature of Utah's 
centennial celebration commemorating the 
arrival of the first group of Mormon pioneers 
to the Great Salt Lake Valley. Speakers thus 
were provided the opportunity not only to 
recall the God-inspired fortitude and vision 
which characterized the early settlers of this 
area, but also to emphasize the need for such 
personal attributes throughout today’s world 
Such was the convention's underlying theme 
which constituted the unusual integration of 
local history and traditions with an excep- 
tionally well-prepared engineering program 
Consequently, this properly may be recorded 
as one of the most unique and valued meetings 


of our Society. 
President O’Brien Speaks at Luncheon 


At the opening luncheon on Monday, mem- 
bers and guests were welcomed by Salt Lake s 
Mayor Earl J. Glade and also by the Honorable 
Herbert B. Maw, Governgr of Utah. Both 
officials paid tribute to the engineering pro- 
fession and stressed the importance of the 
engineer to the greater industrial development 
of Utah and the West. 

The principal speaker was Eugene W. 
O'Brien, president A.S.M.E., speaking on the 
subject ‘‘This Is the Place.'" His thesis was 
that Utah and the West ‘‘with its great un- 
developed natural resources will lead indus- 
trial al d other economic gains in this postwar 
period."" He praised the Utah pioneers and 
asserted that ‘‘application of the industry, 
sacrifice, and diligence shown by these people 
would bring another era of unparalleled 
prosperity to the West."’ He added that there 
was a great contrast between pioneer and mod- 
ern-day thinking, for ‘‘the modern tendency 
is t0 say that we have won another war, at- 
tained the promised land, and that everything 
will be milk and honey from now on. We do 
Not appreciate that we have to work as of 
yore 

The witticism of the presiding officer, J. 
Calvin Brown, vice-president, A.S.M.E. Re- 
gion VII, and the interesting introductions 
made by toastmaster A. Ray Olpin, president 
of the University of Utah, served to enhance 
the enjoyment of the session. 


Intelligent Air Policy Needed 


At the dinner on Monday evening, Douglas 
A. Elkins, junior A.S.M.E. and mechanical 
engineer of the Bureau of Mines, presided, 
with Blair L. Sackett, metallurgical manager 
of the International Smelting and Refining 
Company , acting as toastmaster. 

Claude N. Monson, vice-president and 
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general manager of Northrop Aircraft, Inc., 
Hawthorne, Calif., delivered the address. 
His subject was ‘‘The Present and Future of 
the Aircraft Industry.”’ 

Mr. Monson pleaded for continuation of a 
forceful intelligent air policy which would 
permit aircraft companies to carry on neces- 
sary development programs. He called atten- 
tion to the fact that all the airplanes used in 
World War Il were models developed before 
December 8, 1941. Aircraft development 
requires time and money. Its costs will be 
reflected in lives lost and damage done while 
America waits for planes not yet built, he said. 


Engineers Must Be Citizens 


Presiding at the Tuesday Luncheon was 
Jules D. Roberts, member A.S.M.E., vice- 
president, Mountain Fuel Supply Company of 
Salt Lake City. His toastmaster was Henry 
Eyring, dean, Graduate School, University of 
Utah. The subject of this meeting was edu- 
cation. Facts, figures, and fundamentals 
were presented by a man who has devoted his 
life to the subject ‘Basic Preparation De- 
manded by Industry of the Mechanical Engi- 
neer.’" The speaker was genial M. M. Boring, 
member A.S.M.E., 
charge of engineersng, General 


staff assistant to vice- 
president, 
Electric Company. He advocated a closer 
integration of engineering schools and cur- 
ricula with the needs of industry, and urged 


more thorough preparation in fundamentals, 
explaining that specialization is given by 
employers. With reference to ‘‘fundamen- 
tals," Mr. Boring recommended a thorough 
re-examination of the term and its meaning, 
clearly asking that basic cultural courses be 
included in the prescribed college program, 
since ‘‘engineers also must be citizens."’ 

He disclosed that this year General Electric 
Company is spending $1,303,000, exclusive 
of salaries, for the training of 17,000 young 
graduate engineers. This program is justified, 
he said, because ‘‘only by such methods can 
we hope to meet the production problems 
ahead and to develop the needed applications 
to civilian life called for in the immediate 
future."’ 


Joint Meeting With A.I.M.E. 


Tuesday evening’s banquet was held jointly 
with the Utah Section of the American In- 
stitute of Mining and Metallurgical Engineers. 
Presiding was W. H. H. Crammer, president 
and general manager, New Park Mining Com- 
pany, Keetley, Utah. Carl J. Christensen, 
dean, School of Mines and Mineral Industries, 
University of Utah, acted as toastmaster. 
In introducing the evening's speaker, Dean 
Christensen referred to the value of joint 
meetings of the Founder Societies and 
plained that oftentimes, their fields of interests 
are common. Such was the case upon this 


AT THE OPENING LUNCHEON ON MONDAY 


(Left to right: Hon. Earl J. Glade, Mayor of Salt Lake City; A. Ray Olpin, president, University 

of Utah; Eugene W. O'Brien, president, A.S.M.E.; Hon. Herbert B. Maw, Governor of Utah; 

Clyde E. Williams, president, A.I.M.E., J. Calvin Brown, vice- oe A'S.MLE. Region VII; 
and C. E. Davies, secretary, A. S.M.E 
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occasion, when Clyde E. Willians, member 
A.S.M.E., president, A.I.M.E. and director 
of Battelle Memorial Institute, spoke on the 
subject of ‘“‘Material and Power."’ Mr. 
Williams made special reference to a war-de- 
veloped group of cobalt-titanium alloys and 
various metal oxides soon to be available for 
high-temperature and pressure service in turbo- 
jet propelled airplanes, rockets, and atomic- 
energy power plants. He said that these 
materials will offer potentialities for power 
generation that are “‘simply staggering. The 
gas turbine has met with so much success in 
aircraft, and the opportunity for securing 
metals to withstand high temperatures for 
long periods of time is so promising that this 
means of power generation will be extended to 
numerous other fields. Three gas turbines 
for ship propulsion are under construction for 
the navy and the maritime commission. Sta- 
tionary power-generation units run by gas 
turbines of 5000 to 10,000 horsepower are in 
the planning stage. The gas turbine may be 
expected to compete with the Diesel in rail- 
way transportation since it offers similar ad- 
vantages. A group of railway and coal com- 
panies is sponsoring the development of loco- 
motives powered by gas turbines that will use 
coal instead of oil as fuel. Engineers are 
studying the possibility of utilizing small gas 
turbines in place of the larger piston engines 
for trucks and buses." 


Utah’s Early History Exemplified 


The luncheon on Wednesday was concerned 
specifically with the early history of the 
Mormon pioneers as related by George Albert 
Smith, president, Church of Jesus Christ of 
Latter-Day Saints, and also by Richard L. 
Evans who is known nationally for his com- 
mentaries on the radio program ‘From :he 
Crossroads of the West.’’ The meeting was 
held jointly with the organization known as 
the Sons of the Utah Pioneers and was con- 
ducted by its president, George C. Lloyd. 





PRESIDENT O'BRIEN (/eft.) PRESENTING THE 
SPIRIT OF ST. LOUIS MEDAL TO JOHN K. 
NORTHROP (right) PRESIDENT, NORTHROP 
AIRCRAFT, INC., HAWTHORNE, CALIFORNIA, 
AT THE BANQUET WEDNESDAY EVENING 


**This Is the Place, This Is the Time’’ was a 
masterfully presented and scholarly analysis 
of modern times by O. Meredith Wilson, dean, 
School of Arts and Sciences, University of 
Utah. A digest of his paper appears below: 

On July 24, 1847, Brigham Young, from 
the box of his covered wagon, looked out from 
the mouth of Emigration Canyon over the 
Salt Lake Valley and told his companions, 
‘This is the Place.’ This wasn't the be- 
ginning, but one of the climactic scenes in a 
dramatic pioneer project. Generally, his- 
torians have lumped the Mormon conquest of 
the Wasatch oasis with the general western 
movement in United States history. Frederick 
Jackson Turner who is, perhaps, the greatest 
of the western historians, made current the 
thesis that when the European reached the 
frontier, the environment was too strong for 
him. European civilization was reduced to 
savagery or barbarism and the frontiersman 





AT JOINT MEETING WITH A.I.M.E., TUESDAY EVENING DINNER 
(Front row, left to right: Mrs. James R. Long; Mrs. W. H. H. Cranmer; Mrs. Eugene W. O'Brien; 
Mrs. Carl J. Christensen; Mrs. Robert Sibley. Back row, left. to right: James R. Long, metallurgist, 
U. S. Bureau of Mines, Salt Lake City, Utah; W. H. H. Cranmer, president, New Park Mining 


Company, Keetley, Utah; Clyde E. Williams, 


esident, A.I.M.E.; Eugene W. O’Brien, presi- 


dent, A.S.M.E.; and Carl J. Christensen, dean, State School of Mines and Mineral Industries, Uni- 
versity of Utah, Salt Lake City, Utah.) 
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had to build back through the many cycles of 
history to re-establish a culture of his own, 
This new culture was, for Turner, no longer a 
European culture, but a new thing which we 
call American. I would not like to minimize 
the significance of the Turner proposition. 

From the first founding of Utah, there was 
always a conscious feeling that the level of 
culture must not be permitted to drop in conse- 
quence of the privations of a frontier experi- 
ment. Schools were estabiished for the chil- 
dren the first year of arrival. A university was 
chartered the third year after the Mormons 
had reached the valley. A community enter- 
tainment house called Social Hall was built 
almost at once, and within fourteen years after 
the founding of Salt Lake City, the huge Salt 
Lake Theatre was ready for the first players. 
Though the people were still scratching for 
food, they showed a hunger for the theater, 
for music, and art, and a determination to have 
as much of each as was possible. The conse- 
quence was that in Utah environment did not 
wholly conquer the settlers. 

It is generally agreed that establishing farms 
and cities in the Great Basin was itself a 
difficult struggle. Yet, the determined Mor- 
mon pioneers would not be satisfied with mere 
physical conquest of the region if they must 
pay too high a price in cultural sacrifice 
They demonstrated the ability of man, when 
moved by principle, to master nature. 

John K. Northrop Honored 

The Banquet took place Wednesday evening 
with President O'Brien presiding, and Linn 
Helander, vice-president, A.S.M.E. Region 
VIII, acting as toastmaster. 

The Spirit of St. Louis Medal, highest avia- 
tion honor conferred by the A.S.M.E., was 
presented to John K. Northrop, president of 
Northrop Aircraft, Inc., Hawthorne, Calif 
President O'Brien made the award in recogni- 
tion of Mr. Northrop’s vision and originality 
in the development of the *‘Flying Wing"’ and 
other contributions to aeronautical science. 
In accepting the award Mr. Northrop said 
that he hoped he could do it not as an individ- 
ual, but perhaps as the quarterback who has 
planned a few plays and called a few signals 
for what he believed to be the finest team of 
competent engineers in the aviation world— 
the 750 men and women of the enginecring 
department of Northrop Aircraft. Without 
them, he said, there would have been no ac- 
complishment and no Spirit of St. Louis 
Award. He said he was accepting the award 
for the whole team and thanked the Society 
in the name of the many hundreds whose cot 
tributions to the advancement of aviation wert 
being honored. 

The principal speaker was Robert Sibley, 
Fellow A.S.M.E., and executive managef, 
Alumni Association, University of California. 
His discussion of *‘Atomic Energy, Its Uses 
and Abuses’’ was made simple to understand 
by reference to two golf balls represcating 
atoms and also to the first cyclotron used by 
Dr. Lawrence of split salt atoms. Dr. Sibley 
reminded the audience that society now is 
living in year three of the Atomic Age and 
that its impact will have a marked inéluence 
upon the lives of each and every persot. 
‘When the two great bombs were dropped 09 
Hiroshima and Nagasaki, man entered 2 nc¥ 
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era as wonderful and unexplored as was the 
age that received fire from heaven as recounted 
by the Greeks in the mythical story of Pro- 
metheus,”’ he declared. 

After presenting a review of Dr. Lawrence's 
early work at the University of California with 
his first cyclotron, Dr. Sibley urged that every 
effort be made to adopt the discovery to the 
benefit rather than to the elimination of our 
earthly existence. His opinion is that ‘‘all 
nations, including Russia, must come under a 
plan for full and complete harmonization of 
effort to control atomic energy for the good 
of mankind."’ Among new uses for products 
of atomic fission are the location of fossil 
remains in limestone deposits without the 
need for extensive and costly exploratory 
work, and the study of certain aspects of body 
chemistry which heretofore has been impos- 
sible. 


West Has Industrial Potentialities 

The final luncheon was held on Thursday 
with the Salt Lake Kiwanis Club. J. V. 
Glade, president of the Club, acted as the pre- 
siding officer. Introductions were made by 
§. L. Crawshaw, member A.S.M.E., and 
manager of engineering and sales, Western 
Gear Works at Seattle, Wash. 

The paper *“A Westerner Looks West’’ was 
much more than a factual account of the 
West's great potentialities for future industrial 
growth. It also was a pointed denunciation 
of those who would overthrow our prized 
democracy because ‘‘a few simple nuts in our 
economic machinery would not stay put.” 
The individual speaking was Thomas J. 
Bannan, president of Webster-Brinkley Com- 
pany, Hallidie Machinery Company, and 
Western Gear Works, all of Seattle, Wash- 
ington. He advocated the widespread teach- 
ing of ‘the doctrine of basic Americanism 
Talk to your associates, to your employees, 
to your friends—yes, and most important, to 
educators, and your wife and children. Tell 
them that work is honorable and profit is de- 
sirable. Explain. that without incentive, 
work becomes slavery."’ 

In conclusion, Mr. Bannan expressed his 
faith in the possibilities of the West by saying, 
“You may think I am enthusiastic about the 
future of the West. You are right. I am— 
with qualifications. I know that circum- 
stances beyond the control of man or occur- 
rences that spring from the very nature of man 
might create chaos. But I think we can 
stand on the theme proposed as the outset of 
our discussion which makes its own qualifica- 
tions. We said that the American system of 
individual enterprise has been in fact success- 
ful, and if we retain it we should be able to 

if Country great and enjoy the fruits of 

ytentialities which exist in the West. 

ng I can find makes me think that op- 

ty no longer exists in the West or in the 

o, for that matter, except, perhaps, that 

re those who thoughtlessly or mali- 

Ciously would have us abandon the vehicle 

that has brought us where we are, abandon it 

for one which is far behind and, as far as I 
know, has never yet operated successfully."’ 


Rail Sections Studied 
The technical sessions opened on Monday 
with a series of three papers on metals engi- 
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PRESIDENT O'BRIEN POSES WITH THE FIRST 
CYCLOTRON 
(Left to right: Mervin B. Hogan, professor of 
mechanical engineering, University of Utah; 
John K. Northrop, president, Northrop Air- 
craft, Inc., Hawthorne, Calif.; Eugene W. 
O'Brien, president A.S.M.E.; Robert Sibley, 
executive manager, Alumni Association, 
University of California; J. Calvin Brown, 
vice-president, A.S.M.E. Region VII.) 


neering all of which were accompanied by 
interesting slides. The first was entitled 
**Research Work on Rail Sections,’’ by Walter 
B. Leaf, research technician, Denver and Rio 
Grande Western Railroad, Denver, Colo. 
Mr. Leaf presented an absorbing paper de- 
scribing the investigations made as the re- 
sult of an actual failure of a 112-pound rail 
in his company’s main line track near Green 
River, Utah. He presented a detailed de- 
scription of how this problem of design was 
first attacked by the use of a program of pho- 
toelastic investigation, and later on by means 
of strain-gage measurements to determine the 
actual stress distribution in a rail. These in- 
vestigations resulted in the adoption of a new 
114-pound rail section in 1946 by the Denver 
and Rio Grande Western Railroad. No 
trouble has been experienced by the company 
since this new rail design was adopted. 

Kenneth A. DeLonge of the development and 
research division, International Nickel Com- 
pany, under the title *‘Abrasion Resistance of 
Alloy White Cast Iron,’’ described the im- 
provement in the engineering properties and 
service performance of white cast iron when 
suitably alloyed to change the matrix structure 
from the usual pearlite to hard martensite. 
The increase in service life of such an alloy 
was usually in the order of two to three 
times. 

This alloy was made by the addition of a 
nominal four and one half per cent nickel and 
two per cent chromium to white cast iron. 
Besides changing the matrix structure this 
addition also refines and hardens the carbides, 
producing a composite structure with out- 
standing abrasion resistance. These proper- 
ties are further improved by chill casting. 
The excellent abrasion resistance of marten- 
sitic white iron minimizes metal-wear loss in 
the grinding, working, and conveying of ab- 
rasive materials as brought out in Mr. De- 
Longe’s discussion. 

S. A. Sulentic, consulting engineer of To- 
peka, Kan., delivered an informal talk before 
the group about the new engineering-license 
statute as passed by the recent Kansas legisla- 
ture, which prohibits practice of all non- 
licensed engineers within the state. 
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Type 405 Stainless Iron 


The next paper was delivered by M. A. 
Schiel, director, metalJlurgical research, A. 
O. Smith Corporation, Milwaukee, Wis., on 
the subject, ***. Stainless Iron for Lining 
Petroleum Refinery Vessels.’’ This paper 
included a description of the excellent proper- 
ties of modified type 405 stainless iron when 
used as a lining for petroleum-refinery vessels. 
According to Mr. Schiel, this metal was first 
introdu.ed in 1938 and has since been used in 
hundreds of refinery vessels with only six 
known cases of embrittlemen: after long ex- 
posure to high temperatures, and not one 
single hardened brittle lining has been pro- 
duced when the analysis has been within the 
proper specification. Modified type 405 stain- 
Jess iron contains 13 per cent maximum chro- 
mium, © 08 per cent maximum carbon, 0.20 to 
0.30 per cent aluminum, and 0.02 per cent 
maximum titanium or columbium. 


Training for Leadership 

“Developing Leadership in Technically 
Trained and Experienced Engineers’’ was the 
topic of the technical session held on the 
afternoon of the opening day. The session 
was arranged under the auspices of the edu- 
cation committee and featured four speakers 
from western industria} concerns. M. M. 
Boring, member of the education committee 
of the A.S.M.E., acted as chairman and di- 
rected the group discussion. The following 
authorities were speakers on the panel: E. A. 
West, vice-president and general manager, 
Denver and Rio Grande Western Railroad 
Company, Denver, Colo; H. E. Callahan, 
supervisor of personnel, Hanford Engineering 
Works, General Electric Company, Richland, 
Wash.; R. C. Talbott, plant engineer, Geneva 
Steel Company, Geneva, Utah; and B. L. 
Wells, B. L. Wells Company, Los Angeles, 
Calif. 

Although the training programs of the four 
concerns represented varied somewhat, all 
sought to bring out certain qualities in the 
trainees. Leadership was the requirement 
most stressed by all the speakers. The need 
of understanding the companies’ policies, 
possessing the ability, developing the proper 





AT EDUCATION LUNCHEON TUESDAY 


(Left to right: Jules D. Roberts, member 
A.S.M.E., vice-president, Mountain Fuel 
Supply Company, Salt Lake City, Utah; Henry 
Eyring, dean, Graduate School, University of 
Utah, Salt Lake City, Utah; M. M. Boring, 
member A.S.M.E., staff assistant to vice- 
resident, charge of engineering, General 
lectric Company, Schenectady, N. Y.; and 
Carl J. Christensen, dean, State School of 
Mines and Mineral Industries, University of 
Utah, Salt Lake City, Utah.) 
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SOME OF THOSE WHO TOOK PART IN THE 


EDUCATION SESSION MONDAY AFTERNOON 


(Left to right: Carl J. Christensen, dean, State School of Mines and Mineral Industries, University 
of Utah; A. LeRoy Taylor, dean, State School of Engineering, University of Utah; M. M. Boring, 
member A.S.M.E., staff assistant to vice-president, charge of engineering, General Electric 
Company; Howard J. Hassell, member A.S.M.E., chief engineer, Power Engineering Company, 
Salt Lake City, Utah; R. C. Talbott, plant engineer, Geneva Steel Company, Geneva, Utah; 
B. L. Wells, B. L. Wells Company, Los Angeles, Calif.; E. A. West, vice-president, Denver 
and Rio Grande Western Railroad Company, Denver, Colo.; and H. E. Callaaan, supervisor of 
ersonnel, Hanford Engineering Works, General Electric Company, Richland. Wash 


attitude, and maintaining high personal 
standards were a few of the other requirements 
discussed. Mr. West explained the training 
program and methods used in selecting engi- 
neering personnel for supervisory and adminis- 
trative positions. Mr. Callahan discussed 
his company's method of installing leadership 
qualities in engineers through their training 
program. He stressed the importance of engi- 
neers understanding management and human 
relations. Mr. Talbott described as neces- 
sary leadership qualities: the ability to co- 
operate; a broad knowledge of responsibili- 
ties of every department; loyalty; moral 
stability; and willingness to work. Mr. 
Wells remarked that a sweeping change is 
being made in management. This, in part, is 
due to the fact that workers will not accept 
the leadership that sufficed 20 to 30 years ago. 
Several charts were shown which illustrated 
the fact that employee problems must be 
treated as individual cases. 


Application of Lighting Techniques 


Monday evening a lively discussion of 
management problems was held when Harry 
T. Schwan, manager, Midwestern division, 
Methods Engineering Council, Kansas City, 
Mo., and Walter Sturrock, iJluminating engi- 
neer, General Electric Company, Nela Park, 
Cleveland, Ohio, gave their Papers. Mr. 
Schwan discussed in detail factors contribut- 
ing to successful and economic management. 
These topics were presented to the audience 
tabulated on charts and considered one after 
the. other by the speaker. They were em- 
phasized as items of common sense and good 
judgment largely. Such features as studying 
necessary hand motions of workers, handling 
of material for most economic flow, and utili- 
zation of gravity as motivating force to ac- 
complish such flow of materials are illustra- 
tions of the speaker's theme. 


Mr. Sturrock advised that because of fluores- 
cent lighting industry needs sound advice 
and wise planning as never before from engi- 
neers and designers. Lighting techniques 
are changing rapidly; new light sources are 
being used; the list of available equipment 
grows almost daily; and business will have to 
improve its lighting along with efficient plan- 
ning if it wants to increase its production. 
“When an employee sees better, he works 
better,” Mr. Sturrock said. Of the factors 
that influence an employee's efficiency, a very 
important one is the lighting under which he 
works. As a production tool, artificial light- 
ing can be good, bad, or indifferent and there 
can be little argument with the universal 
claim that lighting, conforming to sound 
engineering practices, increases production 
directly and indirectly. 

Employees are becoming more and more 
conscious of their right to work under condi- 
tions favorable to their heaith, safety, and 
comfort. Mr. Sturrock declared: that the 
war-production years gave many vivid ex- 
amples of how improved lighting increases 
workers’ efficiency and cited many examples 
of the importance of good vision among work- 
ers in industriai establishments and pointed 
out efficient ways. He also illustrated some 
proper types of lighting equipment that 
should be employed in industry. 

The problems of lighting should be ap- 
proached from the point of view of ‘‘ease of 
seeing,’’ he said, because research has revealed 
that seeing is a task, accomplished not by 
eyes alone, but by the whole body in quite the 
same way that lifting a weight is not a task 
for the arm or back alone, but also has a tiring 
effect upon the heart, lungs, and the whole 
nerve fiber. 


New Conveyer Systems 
‘Handling Bulk Materials Mechanically,”’ 





MECHANICAL ENGINEERIN 


by L. J. Carson, chief engineer, Pacific | 

vision, Link-Belt Company, San Francis: 

Calif., and ‘‘Almost a New Business Science, 
by John F. Johannsen, member A.S.M.1 

manager, Export Division, Hyster Company, 
Portland, Ore., were the two papers given on 
materials handling. Mr. Carson explai: 
that new developments in conveyer systems 
“put the materials to the operator in the 
least time and space’’ and therefore increased 
the plant operating efficiency. War-developed 
conveyer systems were distributed for the 
delicate handling of ammunition and also for 
the transportation of aggregate for Shasta 
Dam, for which there were 11 miles of belr 


conveyers. 
““Methods developed for rapid transfer of 
essential goods to the fronts during the war 
can be applied to present-day industry," Mi 
Johannsen stated. He advocated the arrange- 
ment and handling of goods in streamlined 
packages so as to save space and reduce inven- 
tory time. He also discussed the importance 
of materials handling by stating that 22 per 
cent of the total cost and 30 per cent of the 
total time is concerned with handling. It is 
these operations which represent a major 
problem since proper handling reduces operat- 
ing costs and increases the rate of producti 
Many variables enter into the problen 
cluding type and weights of materials, trans 
portation distances, available space, and plant 
capacity. In view of this situation and the 
need for improved materials-handling eq 
ment, Mr. Johannsen expressed the opinior 


that materials handling is a valuable fie! 
young engineers 


Shasta Dam Turbines 


J. F. Roberts, member A.S.M.E., manager 
Hydraulic Department, Allis-Chalmers Ma 
facturing Company, Milwaukee, Wis., pre- 
sented the principal construction details of 
the 103,000-hp turbines for Shasta Dan 
He discussed the various types of constructiot 
for the job-welded casing sections. Graphs 


were shown giving comparison of the proper 
ties of test casing specimens 


Herbert H. Sloane, engineer, Department of 
Design and Construction, U. S. Bureau of 
Reclamation, Denver, Colo., reviewed the 


various constructior. problems encounte: 1 in 
the removal of two turbines from the Shasta 


Power Plant in California to the Grand 


Coulee Power Plant in Washington. These 
turbines were removed to supply power 
for war-established industry in the rth- 
west, thereby enabling shipyards to obtain 


the necessary electrical energy. 
Applied Mechanics 


An important problem in aircraft and boiler- 
plate work is the deflection, slope, and bending 
moment of thin square plates which are fixed 


by equally spaced points on the edges. This 
matter was the subject of a paper prese! d by 
Charles Jj. Thorne, associate prote of 
mathematics and astronomy, Universicy o 
Utah. 

with 


The plates were assumed to be squa 
five equally spaced fixed points (such as rivets, 


spot welds, or bolts) on each side, in ich a 
manner that each fixed point was sy! “a 
fixe 


regarding deflection and slope wit! 
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points on the other sides of the plate. The 
load was first assumed to be uniform over the 
entire plate, and then center point-loaded. 
Boundary conditions needed for the solution 
were: The deflections of three fixed points, 
the slopes in the ‘*x"’ direction of the three 
fixed points and the slope in the “‘y"’ direction 
of one of the three fixed points. The general 
solution of the deflection of any point within 
the plate was given as a sum of biharmonic 
coefficients determined 
These boundary 


polynominals with 
by the boundary conditions. 
conditions were discussed for several likely 
cases found in engineering problems. They 


were: Zero slope and deflection at the five 


points on a side, a particular slope and a 


particular deflection at the midpoints of the 
edges; and a tangential slope at two of the 
five points not specified. 

Several numerical solutions were obtained 
and compared with previous investigators of 
this problem. Graphs were drawn plotting 
deflections at the edges, the center line, and the 
diagonal. Slopes were plotted at the edges 
Moments and stresses were given at the mid- 
point of the edges. A table of results compiled 


by tne 


author paralleled this work 

Spreader Stokers 
One of the most interesting papers of the 
meeting was that given by Orto de Lorenzi, 
fellow, A.S.M.E., director of education, Com- 
bustion Engineering Company, Inc., New 
York, N. Y., on the subject of *‘The Continu- 
Stoker."" He pre- 
sented colored pictures of actual furnace and 
fuel beds which make possible the study of 
flow characteristics and turbulence conditions 
the furnace. These showed the ad- 
vantage of the use of kodachrome photography 
study and the improvement of heat- 


ous-Discharge Spreader 


withir 


in the 
generating equipment. 

After a brief 
proceeded to show a series of high-speed films 


introduction, Mr. Lorenzi 
of the actual burning of various coals in differ- 
In these films it was pos- 
sible to observe a burning period of several 
hours in two or three minutes and to see the 
ent of the fuel bed from several angles 

Heath, fuel engineer, Utah Coal 
rs Association, Sale Lake City, Utah, 


ent types of units 


move! 


AT THE APPLIED MECHANICS SESSION 
(Left + right: E. H. Beckstrand, member 
AS.M.E., professor emeritus of mechanical 
engineering, University of Utah; Charles J. 

Orne, professor, University of Utah; Reed 
G. Bills, industrial engineer, Denver Fire Clay 
Company, Salt Lake City, Utah.) 


A.S.M.E. News 


reported on the ‘‘Activities of Utah Coal 
Operators Association Looking to Increased 
Efficiency in Burning Utah Coals."’ His ap- 
proach was directed in turn to the problems 
of the plant owner, management, and oper- 
ating personnel, and results given on the out- 
come of several years of investigation of the 
problems of users and prospective users of 
Utah coals to solve the fuel, coal-burning, and 
smoke-abatement problems. 

“Spreader Stokers’’ was the subject of a 
paper by R. L. Beers, member A.S.M.E., vice- 
president, charge of engineering, Detroit 
Stoker Company, Detroit, Mich. Although 
Mr. Beers was unable to be present at the 
session, a brief discussion of the impor- 
tant aspects was given by John Pearson, 
chairman of the session. Mr. Beers’ paper 
first gave a history of the development of 
spreader stokers. The use of various fuels 
has required different types of stokers with 
modifications in furnace design. The spreader 
stoker handles this complete range of fuels 
better than any other type heretofore used, he 
said. 

Among the advantages of spreader-stoker 
firing listed by Mr. Beers were: Ability to 
burn both high- and low-grade fuels; mini- 
mum of clinkering tendency; the grates have 
along life; and low power requirements. 


Kennecott Copper Power Stations 


The final paper was delivered by George A. 
Parker, assistant mechanical engineer, Con- 
trol Power Station, Utah Copper Division, 
Kennecott Copper Corporation, Garfield, 
Utah. This paper covered a brief history and 
discussion of the design, construction, and 
operation of a steam-electric power plant to 
furnish electric energy for the mining and 
milling operations of the Kennecott Copper 
Corporation, Utah Copper Division. The 
plant will have an installed capacity of 100,000 
kw. Natural gas is used as the primary fuc! 
and pulverized bituminous coal as the stand- 
by fuel. Operation for the first six months of 
1947 with one §50,000-kw turbine generator 
and two 350,000-lb per hour boilers in serv- 
ice, resulted in average boiler efficiencies of 
87.94 per cent, average turbine heat rate of 
11,771 Bru per kw-hr delivered as useful power 
with 6.94 per cent for plant auxiliaries and an 
over-all thermal efficiency of 28.99 per cent. 

An abstract of Mr. Parker's paper is pub- 
lished on pages 934 to 936 of this issue. 


Panel Cooling 


Paralleling recent development in radiant 
heat is a new method of panel cooling, by 
which building temperatures are reduced by 
means of embedded pipes. This method was 
discussed by C. F. Kayan, member A.S.M.E., 
and associate professor, department of me- 
chanical engineering, Columbia University, 
New York, N. Y. 

The basis of this method of cooling is that 
the cooling medium reduces the temperature 
of the surfaces below that of the space-air, 
thus creating an operating temperature differ- 
ence over the surfaces in question. Since the 
flow of heat is analogous to the flow of elec- 
tric current, a system of measuring the 
electrical potential by means of a Wheatstone- 
bridge arrangement was utilized. From these 


SONS OF THE UTAH PIONEERS 


WEDNESDAY LUNCHEON 
(George C. Lloyd, president, Sons of Utah 
Pioneers (/eft) presenting to Mervin B. Hogan, 
member A.S.M.E. and Salt Lake City pro- 
gram chairman (right), the actual key to the 
original wooden gate at south entrance to 
Temple Square, Salt Lake City. Others, left to 
right: O. Merdith Wilson, dean, School of 
Arts and Sciences, University of Utah, Salt 
Lake City, Utah; George Albert Smith, 
president, Church of Jesus Christ of Latter- 
Day Saints; and Richard L. Evans.) 


AT THE 


data, lines of constant potential (isotherms) 
were drawn around the cooling source. Pipe 
size and spacing, material conductivity, 
effective surface conductivity, and effective 
surface conductance values, were shown [9 
determine the magnitude of the heat flow. 
Many of the effects were presented by electrical 
analogy to overcome the tedious and imprac- 
tical presentation by mathematical or graphi- 
cal methods. 
Sugar-Beet Problems 

‘*Temperature-Reduction Problems in Sugar- 
Beet Storage’’ was the title of the paper pre- 
sented by R. D. Barmington, member 
A.S.M.E., associate research engineer, Colo- 
rado- =- Agricultural Experiment Station, 
Colorado Agricultural and Mechanical Col- 
lege, Ft. Collins, Colo. Of primary concern 
was the problem of satisfactory storage of sugar 
beets prior to their processing. Sugar losses 
in the storage pile vary from one fourth to one 
pound of sugar per ton per day, depending on 
the temperature of the beet pile. The amount 
of heat given off by sugar beets in storage 
varies with the pile temperature, the higher 
the temperature, the more rapid the decom- 
position. Respiration of the living beet 
tissue consumes this sugar and gives off heat 
at the rate of 7098 Btu per pound of sugar. 
Therefore the problem is one of initially re- 
ducing the temperature of the sugar-beet pile 
and thereafter maintaining a reduced tempera- 
ture by mechanical means. 

It has been found that cooling the pile with 
a water spray or submerging the beets in 
water is detrimental, in that the excess mois- 
ture facilitates or encourages the growth of 
the beet. The investigation of a cooling 
process whereby an air ventilating system 
was used has not proved to be satisfactory up 
to the present time. Damage to the air ducts 
during the piling operation and the expense 
involved in blower installation leave much 
to be desired with this type of cooling. 

Since sugar-beet decomposition in storage 
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represents an appreciable loss to the industry, 
extensive research now is being carried on in 
all sections of the country where this product 
is grown. So far, experiments have shown 
that a reduction in pile temperature is the most 
effective way of reducing the sugar losses. 


Inspection Trips 


Four interesting and diversified inspection 
trips were arranged for the afternoons of 
Tuesday, Wednesday, and Thursday. These 
trips covered locally the steel industry, the 
copper industry from mining to finished blister 
copper, and a very delightful and instructive 
geology tour conducted by the geology de- 
partment of the University of Utah. 

The Bingham open-cut copper mine of the 
Utah Copper division of the Kennecott Copper 
Corporation is located in the upper end of the 
narrow and V-shaped Bingham Canyon. The 
ore is loaded into railroad cars from the 38 
working levels and switched to make up ore 
trains for hauling to the Company's two 
large concentration mills at Magna and 
Arthur, about 15 miles from the mine. The 
ore runs from 0.5 per cent to 2 per cent copper 
and is blended to about a 1 per cent copper 
ore before entering the mills. 

The Magna mill and Arthur mill are only 
about three miles apart and are sister copper- 
concentrating plants of about the same ca- 
pacity. The Magna mill was visited as it 
has the central power station. 

From the power station, the inspection 
party was conducted through the Magna 
concentrating mill and was shown the com- 
plete cycle of operation necessary to process 
the ore from the low-grade material brought 
in to a copper concentrate containing about 35 
to 38 per cent copper, which concentrate 
carries the small quantities of gold, silver, 
and molybdenum which are recovered as by- 
products. 


Geneva Steel Plant 


The Geneva Steel Plant which was built for 
the Government during the war as a plate 
mill was purchased from the Federal Govern- 
ment in June, 1946, by the United States Steel 
and operated by them as Geneva Steel Com- 
pany along with their other Utah properties. 
Here on a plant area of 1500 acres they op- 
erate a coke plant of 252 modern ovens to 
make blast furnace, domestic, pea coke, and 
breeze. The plant has three blast furnaces 
with a capacity of over 1,000,000 tons of pig 
iron and has nine open-hearth furnaces for 
the production of steel ingots. The rolling 
milis produce slabbing and blooming-mill 
slabs, blooms and billets, plates and shapes. 
For this they produce large quantities of coal, 
iron ore, limestone, and dolomite. A power 
plant of 50,000 kw capacity produces power 
for the plant and for sale. A boiler pliant of 
five large boilers equipped to burn natural 
gas and pulverized coal, as well as coke breeze, 
coke oven gas, and blast furnace gas furnishes 
steam for the plant. Complete shops for all 
sorts of maintenance work together with 73 
miles of track within the plant site make for a 
balanced plant. Locker rooms and shower 
rooms are provided to accommodate all em- 
ployees and the office buildings house the first- 
aid, welfare, public-relations, and local man- 


agement offices. This plant is about 8 miles 
west of Provo, Utah, is close to Utah Lake 
which is a freshwater body and has a reservoir 
for plant use of over 300 acres. The Denver 
and Rio Grande Railroad and the Union Pacific 
Railroad serve this plant. Controls and oper- 
ating records keep clese check on plant 
operation at all times and latest and automa- 
tic electrical switching is used whereever pos- 
sible. 


Geology Tour Popular 


The geology tour, conducted by the geology 
department of the University of Utah, was ex- 
tremely popular and members and their wives 
who took this tour were enthusiastic in their 
praise. This tour took visitors from Salt Lake 
City up over the Wasatch fault, through Big 
Cottonwood Canyon on an excellent highway 
to Brighton. Brighton is one of Salt Lake 
City’s main recreational and scenic spots. 
Dropping down to the base of the Wasatch 
range the tour followed south along the range 
to Little Cottonwood Canyon and up the 
canyon to Alta. Alta was once a silver-mining 
center with a population of 5000 hard-rock 
miners. Later it became a ghost town but now 
is renewing its activity in mining. Both of 
these canyons are rugged, well-wooded, have 
swift flowing streams of cold mountain water, 
and afford numerous camp and picnic areas 
built by the Forest Service for summer use. 
Alta and Brighton are great skiing centers 
and both canyons have headquarters’ lodges 
for local mountain clubs. The geology of this 
country was related in a very interesting and 
instructive manner. 


Committees 

General committee: M. B. Hogan, chairman, 
G. W. Carter, D. A. Elkins, and H. L. Zetter- 
man. Liaison Members: F. W. Beichley, 
S. L. Crawshaw, B. G. Dick, N. W. Humph- 
rey, and V. A. Peterson. 

Entertainment: A. J. Schindler, chairman, 
John Lang, and D. M. Schwartz. Finance: 
A. O. Gates, chairman, R. E. Kunkel, and W. 
D. Turpin. 

Hotel and Train Reservations: D. A. Elkins, 
chairman, H. P. Lott, and L. C. Williamson. 
Inspection Trips and Transportation: H. L. 
Zetterman, chairman, L. Gordon Bywater, 
J. S. Pearson, L. Wayne Redd, Jr., and P. A. 
Woodruff. 

Luncheons, Dinners, and Banquet: G. W. 
Carter, chairman, W. L. Moats, and A. J. 
Schindler. Program: W. F. Kempe, chair- 
man, A. H. Blake, and H. J. Hassell. 

Publicity, printing, and signs: M. B. 
Hogan, chairman, S. T. Johnson, and J. Cecil 
Sharp. Reception: G. W. Dansie, Jr., 
chairman, J. C. Billeter, W. J. Cope, G. M. 
Jones, W. H. Kelsey, and J. D. Roberts. 

Registration: A.O. Marsh, chairman, W.R. 
Hansen, and E. M. Messersmith. Technical 
Sessions: G. W. Morgan, chairman, M. P. 
Egleston, M. C. Larsen, and W. R. Mahoney. 

Women’s Program: Mrs. E. H. Beckstrand, 
chairman, Mrs. M. B. Hogan, Mrs. A. O. 
Marsh, Jr., and Mrs. J. D. Roberts. 


Reported by Grorce W. Carter 


H. L. Zerrerman 
Strupent Memoaers of 
University of Utan 
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Do You Have This 
Volume to Sell? 


caus 52 (1) 1930 of the 
A.S.M.E. Transactions is needed 
by a member to complete his bound 
volume set of the Transactions. If you 
have this volume and wish to dispose 
of it, please communicate with The 
Editor, MecHaNicaL ENGINEERING, 29 
West 39th St., New York 18, N. Y 


D. C. Engineers Draft 
Registration Bill 

BILL governing the registration and 

censing of professional engineers in ¢! 
District of Columbia has been drafted and ap- 
pears to be generally satisfactory to each of the 
societies that belong to the District of Colum- 
bia Council of Engineers and Architects, 
cording to the September issue of The W'ash- 
ington Mechanical Engineer, the monthly news 
letter of the A.S.M.E. Washington, D 
Section. Action on the bill by Congre 
expected early in 1948. 


1948 Officers of A.S.M.E. 
Elected by Letter Ballot 


A reported by the tellers of election, F. D 
Herbert,C. W. Obert, and J. J. Swan, letter 
ballots received from members of The Ameri- 
can Society of Mechanical Engineers were 
counted on Sept. 23, 1947. The total number 
of ballots cast was 7208; of these 112 were 
thrown out as defective. 


b- 


“es 


Votes V ote 
For Against 
For President 
ee Se 7196 


For Regional V ice-Presidents 


To serve 2 years 


Frank M. Gunsy.. 7194 14 
Paut B. Eaton 7201 
Tuomas E. Purcec. 7192 
J. Carvin Brown 7194 


For Directors at Large 
To serve 3 years 
Josepn B. ArmiraGe 7199 


To serve 4 years 
Assott L. PenNIMAN, 

, ere cans, eee 
WituraM M. SHeenan 7195 


The new officers will be introduced and 1 
stalled in office during the Sixty-Eigh:h Aa 
nual Meeting of the Society to be held at the 
Chalfonte-Haddon Hall Hotels, Atlantic City, 
N. J., Dec. 1 to 5, 1947. 


Biographical sketches of the newly lected 
officers were published in the August = 
es 70 
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[.1.R. Division’s Second National Meeting 
Draws Large Attendance 


HE tremendous growth of interest in 
instrumentation and automatic control 
among mechanical engineers was the theme 
underlying the second national meeting of the 
Industrial Instruments and Regulators Divi- 
of The American Society of Mechanical 
neers held at the Stevens Hotel, Chicago, 

8 and 9, 1947. The meeting was in 

dence with the Second National In- 


strrument Conference and Exhibit sponsored 


by the Instrument Society of America 
The presentation of five technical papers, 
Division Banquet and address, the Divi- 
Luncheon, and the Division committee 
ings were the main events 
wing the First National Meeting in 
; ctst last year, the Second National 
ne Meeting heralded the continued growth of 
i the [.I.R. Division, in keeping with the rapid 
postwar advances in the instrumentation sc1- 


ence and its widespread recognition by the 





of industry 
inusually large number of foreign 


iC leaders 


b- 4 
isitors representing many countries were in 


, attendance at che mecting 


W. Julian King Speaker at Banquet 





The climax of the program was the Division 

Banquet held in the Gold Room of the Con- 

gress Hotel on Monday, Sept. 8. More 

than one hundred and fifty members and guests 

were entertained by the well-planned banquet 

D which featured a procession of beautiful sculp- 
ef tured figures in ice 

W. Julian King, director of the Sibley 

School of Mechanical Engineering, Cornell 

er Uni ity, Ithaca, N. Y., was the main speaker 

re and was introduced by the toastmaster, J. C 


Peter hairman of the Division 
1 King, who ts esteemed for his 
on The Unwritten Laws of 


ing,’ addressed an interested audience 


on ‘Personal and Professional Problems of 
Engineers—Common Aids and Barriers to 
Advancements."’ He spoke freely on the 
subject of ethics in the engineering profession, 
the problems of instilling confidence and social] 
consciousness in the young engineer, and the 
factors influencing the professional advance- 
ment of the engineer. Emphasis was laid on 
the rules guiding the approach of the engineer 
to his relations with other engineers and with 
management. Professor King followed his 
talk with an open question period during 
which there was lively interest devoted mainly 
to the subject of the social and economic 
status of the engineering profession. 

Pres. Eugene W. O'Brien followed Professor 
King with a discussion of the activities of the 
A.S.M.E. and in particular, the Engineers 
Joint Council in connection with the 
statistics recently gathered concerning the eco- 
nomic status of the engineering profession and 
its attitude on unionization 

Five Papers Presented 

The technical program on Monday, Sept. 
8, in the Grand Ballroom was well attended 

Applications of Mechanical Cascade Control 
Systems’’ was discussed by J. N. Swarr of the 
Corn Products Refining Company. In_ his 
paper Mr. Swarr emphasized that the progres- 
sive refinement of the continuous process has 
made it necessary to bring more and more 
variables under automatic control, a condition 
which has made it desirable and in many cases 
essential to provide control devices which 
could be combined in more complex ways. 
The development of the concept of the cascade 
controller placed a very powerful tool in the 
hands of the process control engineer. 

Floating Scale Manometers’’ was the sub- 
ject of a paper by W. D. Wood of Taylor In- 


strument Companies. In it he described the 


ERS, CHAIRMAN, I.1.R. DIVISION, POSES WITH HONORED GUESTS AT THE SECOND 


7 NATIONAL CONFERENCE OF THE I.1.R. DIVISION 


Left to right: J. C. Peters; C. O. Fairchild, president, Instrument Society of America; E. W. 
O'Brien, president, A.S.M.E.; and W. Julian King, director, Sibley School of Mechanical Engi- 


neering, Cornell University.) 


i A.S.M.E. News 


A.S.M.E. OFFICERS PARTICIPATE IN 1.1.R. 
DIVISION CONFERENCE 
Left to right: Gustav Egloff, president, Chi- 
cago Technical Societies Council; R. M. 
Krause, chairman, A.S.M.E. Chicago Section; 
C. E. Davies, secretary, A.S.M.E.; T. S. 
McEwan, vice-president A.S.M.E. Region VI; 
and P. S. Exline, secretary, I.1.R. Division.) 


development and design of an improved well- 
type manometer which utilizes a moving scale 
supported on a float and riding with the liquid 
surface, thereby allowing a constant reading 
level. 

Design of Instrument Gears,’’ presented by 
G. W. Kuntny of The Brown Instrument 
Company, discussed the problems encountered 
in the design of small gears and gear sectors 
of the precision type which are used in instru- 
ments and instrument type mechanisms. In 
many cases the accuracy of the instrument 
depends upon the precision manufacturing 
of its gears, and methods for obtaining cor- 
rect center distances and proper tooth form. 

‘‘A New System of Humidity Measure- 
ment’’ was discussed by W. F. Hickes of the 
Foxboro Company. He described the prin- 
ciples of operation of an electrical primary 
element for moisture measurements in air in 
which the temperature at a resistance ther- 
mometer bulb is determined by the equilibrium 
exchange of moisture between a saturated salt 
solution surrounding the thermometer bulb 
and the air. The instrument is of the Wheat- 
stone-bridge type and may be calibrated in 
terms of moisture content of the air. 

Various mechanical and electrical digital 
calculators and their uses were reviewed in a 
paper by W. J. Eckert of the Watson Scientific 
Laboratories, Columbia University. An ex- 
cellent discussion of the field of the calculating 
machine and its application to laboratory and 
plant services was presented. Machines of 
this type are becoming widely used in con- 
junction with industrial instruments of the 
more usual variety. 


1.S.A. Instrument Exhibit Held 


The exhibition room on the basement floor 
of the Stevens Hotel was devoted to a well- 
planned display by more than 138 exhibitors 
from various instrument manufacturers and 
from companies having allied products and 
services. The Instrument Society of America 
sponsored the exhibit, which was the largest 
and finest of its kind ever held. The booths 
were crowded throughout the opening hours 
with visitors, guests, members, engineers, 
and technicians, all actively interested in the 
progress of instrumentation and automatic 
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control. To many, the exhibit was un- 
doubtedly one of the main attractions of the 
conference. 


I.S.A. Holds Conference 


The Second National Conference of the 
Instrument Society of America was held 
from Sept. 9 to 12 and included the presenta- 
tion of 21 technical papers, a banquet, and a 
series of educational lectures, as well as the 
exhibit. 

Committees 


The following committees are to be con- 
gratulated for contributing to the major suc- 
cess of the meeting: 


Industrial Instruments and Regulators Di- 
vision Executive Committee: J. C. Peters, 
chairman, P. G. Exline, secretary, Everett S. 
Lee, H. F. Moore, John J. Grebe, and A. F. 
Sperry. 

Committee Chairmen: John J. Grebe, C. F. 
Kayan, L. M. Van der Pyl, W. G. Brombacher, 
Charles H. Colvin, J. B. McMahon, Herbert 
Harris, Jr., R. D. Webb, and S. G. Eskin. 

Chicago Section Executive Committee: 
R. M. Krause, chairman, J. D. Pierce, secre- 
tary-treasurer, L. M. Johnson, vice-chairman, 
H. L. Nachman, C. C. Austin, W. H. Oldacre, 
R. H. Bacon, and D. J. Bergman, chairman, 
Industrial Instruments and Regulators Divi- 
sion. 

Arrangements Committee: 
and Charles W. Parsons. 


Reported by D. P. Eckman. 


D. J. Bergman 





1948 A.S.M.E. Mechanical 
Catalog and Directory Out 


Lp thirty-seventh annual A.S.M.E. Me- 
chanical Catalog and Directory, 1948 edi- 
tion, was distributed to A.S.M.E. members 
during October. 

In its catalog section, manufacturers describe 
and illustrate many products of interest to 
mechanical engineers. This section is followed 
by a Directory which gives the user a prac- 
tically complete and authoritative index to the 
following markets: Metals and alloys, power- 
plant equipment, power-transmission equip- 
ment, instruments, materials-handling appa- 
ratus, aircraft power plants and instruments, 
foundry and machine-shop equipment, heating, 
ventilating, and air-conditioning equipment, 
electric motors and controls, equipment for 
process industries, pumps, fans, compressors, 
and many other types of mechanical] apparatus. 
A page-reference system in the Directory ties 
in with the catalog section providing descrip- 
tions of the desired machine or equipment. 

According to the editors of the volume, it is 
the only book which covers the field of me- 
chanical engineering so thoroughly. 

A 20-page insert describing all A.S M.E. 
publications, such as power test, boiler con- 
struction, and safety codes, American Stand- 
ards, fluid meters, engineering biographies, 
bibliographies, research reports, and manuals, 
is included in this volume for the ready refer- 
ence of A.S.M.E. members. 


Actions of the A.S.M.E. Executive 
Committee 


At a Meeting Held at Headquarters, Sept. 19, 1947 


MEETING of the Executiye Committee 

of the Council was held in the rooms of 
the Society, Sept. 19, 1947. There were 
present: Eugene W. O'Brien, chairman; 
J. N. Landis, vice-chairman, F. S. Blackall, 
Jr., A. C. Chick, A. R. Mumford, W. H. 
Sawyer (Finance Committee), K. W. Jappe, 
treasurer, E. G. Bailey, president-elect, C. E. 
Davies, secretary, and Ernest Hartford, ex- 
ecutive assistant secretary. 


Foreign Members 


Upon recommendation of the Finance Com- 
mittee, it was voted to continue che current 
policy regarding payment of dues by members 
in foreign countries for two years. The 
policy requires all dues to be paid in United 
States dollars with one exception: dues of 
Canadian members may be paid in Canadian 
dollars if payment is made on or before 
December 1 of each year. 


Additional Space 


Upon recommendation of the Finance Com- 
mittee, a sum of money was appropriated to 
provide additional space for increased staff 
made necessary by a new activity, Applied 
Mechanics Reviews and the new plan for pub- 
lications. Approximately 1500 sq ft of floor 


space will be occupied on the seventh floor 


of the Engineering Societies Building and the 
space now being used on the sixth floor will 
be relinquished. 


Resolution of Thanks 


On behalf of the Society, a resolution of 
thanks was extended to the local executive 
committee, other local committees, and all 
oganizations and individuals of the A.S.M.E. 
Sale Lake City Section who contributed so 
much to the success of the Fall Meeting. 


International Standards 


On invitation from the American Standards 
Association, the Boiler Code Committee was 
authorized to assume the secretariat of an 
International Standardization Organization 
project for a safety and design code on boilers 
and unfired pressure vessels. 


Student Copies of Mechanical 
Engineering 

It was noted that beginning with the Octo- 
ber, 1947, issue, student copies of MecHANICAL 
ENGINEERING complete with advertising 
pages, will be mailed individually to about 
11,000 student members. During the paper 
shortage, student copies contained only text 
pages and were mailed in bulk to honorary 
chairmen for distribution. 





MECHANICAL ENGINEERING 


Cornish Engines 


Following a report of substantial intere 
among American engineers in the preservati: 
of Cornish engines in England, it was voted ¢ 


appoint a committee to raise funds for the 
preservation of these engines without expense 


to the Society. 
Appointments 
The following appointments were approved 


Boiler Code Committee: C. A. Adams, H 
E. Aldrich, H. C. Boardman, P. R. Cassidy, 
R. E. Cecil, F. W. Davis, A. L. Ely, V. M 
Frost, W. P. Gerhart, W. D. Halsey, W. | 
Hess, D. S. Jacobus, C. O. Myers, H. B. Oat 
ley, A. L. Penniman, Jr., D. B. Rossheim, D 
L. Royer, Walter Samans, J. F. Scott, J. W 
Turner, S. K. Varnes, A. C. Weigel, C. W. 
Wheatley, and F.S. G. Williams 

Boiler Code Subcommittee on Material 
P. J. Smith. 

Power Test Codes Committees: No 3 
Fuels, Arthur B. Hersberger; and No. 10 on 
Centrifugal and Turbo-Compressor and Blow- 
ers, Ralph M. Watson. 

Education Committee 

Advisory Member 

Guggenheim Medal Board of Award: J 
Carleon Ward, Jr. 

Engineers Council for Professional Develop- 
ment: R. L. 
A.S.M.E. representative on the Executive 
Committee of E.C.P.D. 

Advisory Panel on Scientific Mobilization 
C. E. Davies, secretary. 


Charles A. Davis 


Goetzenberger, to serve as 


A.S.E.E. Headquarters 
to Be Moved 


bb headquarters of The American Society 
for Engineering Education will be moved 
from the University of Pittsburgh, Pittsburgh, 
Pa.,to the Northwestern University, Evanston, 
Ill., it was recently announced by C. E. Mac- 
Quigg, president of the A.S.E.E. 

Prof. Arthur B. Bronwell of Northwestern 
University was appointed secretary of the 


Society. His appointment became effective 
Oct. 1. 


F. P. Zimmerli to Receive 
Sauveur Award for 1947 


. P. ZIMMERLI, member A.S.M.E., chief 

engineer of the Barnes-Gibson-Raymond 
Division of the Associated Spring Corporation, 
Detroit, Mich., has been elected to receive the 
Albert Sauveur Award for 1947 of the American 
Society for Metals in recognition of *‘his basic 
research in the field of shotpeening to increase 
favorable stresses in the surfaces of metal 
parts."" 

Mr. Zimmerli’s process consists of blasting 
metal surfaces with small steel balls at speeds 
approaching those of rifle bullets. The proc- 
ess increases the hardness and fatigue life of 
the metal surface. 

The award is the highest given by the 
A.S.M. for technical achievement. It was 
presented to Mr. Zimmerli at the A.S.M. 
annual banquet in Chicago, IIl., Oct. 23, 1947, 
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Executive Committee Approves Policy on 
A.S.M.E. Committee Appointments 


7 ‘HE following statement of policy and 


procedure on A.S.M.E. committee ap- 
pointments was recommended by the Organi- 
zation Committee and was approved by the Ex- 
ecutive Committee at its meeting of Sept. 19, 


1947 


General Society Policy 


The successful functioning of Society com- 
mittees is one of the most important concerns 
of the officers of the Society; in fact, the 
effectiveness of the Society stems directly from 
the composite performance of hundreds of 
individuals serving on committees. 

The Constituton and By-Laws 
committee work but in addition, the statement 
of certain broad policies is necessary. 

Committee work is one of the most valuable 
opportunities for members to make concrete 
contributions to the work of their profession 
These committee opportunities occur in all 
phases of Society work, in boards and commit 
tees of national responsibility, in codes, re- 
search and standards, in professional divisions, 
in sections, and for students and student 
branches. Many committees are administra- 
tive, some requiring only general knowledge 
while others call for particular experience, 
such as finance, publication, and program mak- 
ing. Other committees with technical func- 
tions may require specialized technical knowl- 
edge and experience. 

To promote the effectiveness of committee 
work, the following statements of policy have 
been adopted for the aid and guidance of all 


Society committees. 


regulate 


Committee Operation 


(1) The function and objective of each 
ttee must be clearly defined. The func- 
f standing boards and committees are 
1 simple language in the various regula- 
tions of the Society. The functions of special] 
committees will be stated when the committee 
In most cases the function of 


comf 
tions 


stated 


is organized. 
cach committee requires a statement in more 
detail than is given in the regulations or ap- 
pointing authority. It is a primary duty of 
cach committee to state its function in what- 
ever derail is needed to execute its mission 
properly. An objective for each committee 
is also necessary. The statement of objective 
should include time limits for the attainment 
of the objective in whole or in part. 
Inactive committees should be reorgan- 
disbanded. Where committees have 
ry functions but their work isineffective, 
zation is an obvious necessity. Where 
may not be basically necessary, the 
should be reviewed, their importance 
determined, and if unimportant the committee 
should be disbanded. Obviously, committees 
having special assignments should be dis- 
charged with thanks upon completion of the 
assignment. 


Selection of Committee Personnel 


(1) The special qualities needed in the 
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personnel of a particular committee must be 
clearly stated. 

(2) Good men must be selected for each 
committee assignment. The qualifications of 
the ideal man will include: (@) The obvious 
qualities of vision, imagination, and initiative 
needed for success in any venture; (6) loyalty 
to the Society and interest in its well-being; 
(¢) experience and trained judgment closely 
related to the work of the committee for which 
he is being considered; (d) good committee 
personality; easy to work with; (¢) facilities 
for performance of committee work; (f) for 
continuing committees, where each is expected 
finally to serve as chairman, each appointee 
should have the qualities of a good chairman 
and he should have a good presence and be a 
good presiding officer; and (g) support of his 
principals or business partners. 

(3) In the interest of good age distribution, 
committee membership should include younger 
men who meet the necessary qualifications. 
This is important for the future of the Society. 

(4) In committees national in scope, due 
regard must be given to geographical represen- 
tation within practicable limits. One solution 
to the problem of geographical representation 
on committees might be to scatter the com- 
mittees themselves, selecting the membership 
of any one committee from some limited area. 
This may not be satisfactory for continuing 
committees, and some effort should be made to 
select committee members who normally can 
travel to attend meetings. 

(5) Committee work should be spread as 
widely as possible. It is doubly unfair to over- 
load a willing worker and by that overloading 
keep others from the opportunity for com- 
mittee service. In a society as large as ours, 
with its large collection of skills, only oc- 
casionally will it be necessary to require one 
man to serve on more than one or two impor- 
tant committees. 

(6) Committee personnel should change. 
On committees with functions that carry on 
continuously, a proper turnover rate must be 
established so that new blood may be brought 
in while continuity of policy is preserved. 
The Society, for many years, has found 20 
per cent per year to be advantageous for its 
standing committees, whose members serve 
five-year terms. For continuing committees, 
individuals who are retiring from service will 
not be reappointed for a full term unless it is 
necessary to meet exceptional circumstances. 

(7) Non-Members: While it is recognized 
that distinguished specialists in other fields 
than mechanical engineering are required on 
many of our committees, nominations of non- 
members for committee appointments must be 
accompanied by statements that members of 
equal standing are not available for service on 
such committees. 

(8) Alternates: In some committees it is 
desirable for the committee to appoint alter- 
nates for members who occasionally find it 
impossible to attend the meetings. 

(9) Balanced Interests: Conscious effort 
should be given to secure a balanced personnel 
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which represents the several fields of interest 
affected by the work of the committee. 


Review of Committee Operation 


A review of committee operation should be 
made annually by the agency to which the 
committee reports, preferably when the com- 
mittee submits its annual report. 


Procedure for National 
Committees 


The following procedure will be used for all 
committees that come under the appointive 
power of the Council. These include boards, 
standing committees, representatives of the 
Society on other bodies or in connection with 
other nations, and important subcommittees. 
It is not applicable to regional or local com- 
mittees. 


Committee Objectives and Personnel 
Qualifications 


The Organization Committee will maintain 
a Committee Operation Manual which will con- 
tain a statement of the objectives of each com- 
mittee of the Society. This manual will also 
contain the qualifications desired in the per- 
sonnel of the committees and representatives 
of the Society on joint bodies. These state- 
ments of objectives and desired qualifications 
should be supplied by the individual commit- 
tees and be approved by the Boards under 
which they operate. This manual will also 
contain a list of committees and individual 
positions subject to this procedure, with a re- 
cord of the agencies that have the functions of 
nominating, reviewing, and appointing per- 
sonnel. 


Nominations 


The nominations for a committee appoint- 
ment should show that the nominee has the 
special and general qualifications needed for 
the particular committee. Generally, this in- 
formation should be secured from sources other 
than the nominees. For continuing commit- 
tees the primary nominating responsibility 
rests with the committee itself. For special 
committees, the nominating responsibility 
rests with the supervising agency of the pro- 
posed committee. 


Consultation With Nominee 


Consultation with the nominee previous to 
his appointment may at times be advisable in 
order to make sure of his qualifications and 
availability, although ordinarily this informa- 
tion should be obtained from other sources. 
Care should be taken, however, to make clear 
to him that such a consultation does not as- 
sure an appointment. Securing the acceptance 
of an individual for service on a committee fre- 
quently affords a needed opportunity to secure 
the understanding of the nominee's principles. 
In general, it is desirable to obtain the consent 
of the nominee after his name has been ap- 
proved but before the formal letter of appoint- 
ment is sent. 


Year-End Appointments 


For committees with annually appointed 
memberships and special committees which 
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are reviewed annually, nominations will be 
received by the Organization Committee or 
other reviewing agency by August 1 of each 
year and will be considered by the Executive 
Committee at its October meeting so that ap- 
pointments may be completed and the ap- 
pointees may participate in the deliberations 
of their committees during the Annual Meet- 


ing. 
Formal Appointment 


The President will sign the formal letter of 
appasntment. 


1947 Machine Tool Show 
and Congress Draw 
Record Attendance 


N attendance of over 175,000 visitors at 

the 1947 Machine Tool Show, held under 

the auspices of the National Machine Tool 

Builders Association at the Dodge-Chicago 

plant, testified to the need on the part of in- 

dustry for information on new machine tools 
and new methods. 

Nearly 300 exhibitors were represented by 
over 2000 machines, which varied from small 
hand tools to 60-ton special-purpose ma- 
chines. The universal interest in new de- 
velopments was also exemplified by the un- 
usually large number of visitors from Europe 
and South America. 

The Tool Show, as a whole, was exception- 
ally well planned and managed. 

A number of other societies and organiza- 
tions including the A.S.M.E. combined with 
the National Machine Tool Builders Associa- 
tion to make this an outstanding tool show 
and to make the meetings of the Congress of 
major interest to industry. 

The lapse of twelve years since the last 
Tool Show was held was reflected in the highly 


A.S.M.E. Calendar 
of Coming Events 


Dec. 1-5, 1947 
A.S.M.E. Annual Meeting 
Atlantic City, N. J. 


March 1-6, 1948 
A.S.M.E. Spring Meeting 
New Orleans, La. 


May 20-22, 1948 
A.S.M.E. Oil and Gas Power 
Division Meeting 
St. Louis, Mo. | 

May 30-June 5, 1948 
A.S.M.E. Semi-Annual Meeting | 
Milwaukee, Wis. 

| Sept., 1948 

A.S.M.E. Fall Meeting 
Portland, Ore. 


| Nov. 28-Dec. 4, 1948 


A.S.M.E. Annual Meeting 
New York, N. Y. 








specialized machines for production purposes 
and by the size of the machine tool show. 

Developments brought about by the need 
for high production during the war, as well as 
the use of carbide tools, has, to a considerable 
extent, revolutionized machine-tool design. 
High-speed milling attained through the use 
of carbide tools has become generally accepted, 
but planers capable of cutting at a speed of 400 
ft per minute attracted considerable attention. 

Another outstanding development was the 
retractable milling cutter made necessary by 
the sensitivity of carbide-cutting tools to drag 
over a machined surface on the return stroke. 
Hydraulic and electronic controls have added 
materially to the speed and accuracy of to- 
day's machine tools. Profile turning by which 
patterns can be reproduced is a new phase 
in lathe work. 

The American Society of Mechanical Engi- 
neers contributed to the Machine Tool Con- 
gress through two evening meetings held by 
the Production Engineering Division, The 
Special Research Committee on Metal Cutting 
Data and Bibliography, and the Machine 
Design Divisions of the Society. 

Papers on form grinding, arc welding, 
machinery structures, practice and theory 
in carbide milling and recent development in 
carbide application attracted capacity audi- 
ences. 


70 Sections and Student 
Branches Visited by 
President O’Brien 


URING the year, President O'Brien de- 

voted a great deal of time and energy 
to the business of the Society. He visited 35 
Sections and as many Student Branches in all 
parts of the country. In August alone he 
spoke before seven Sections and nine Student 
Branches in such widely scattered A.S.M.E. 
Sections as Kansas City, Oregon, and San 
Diego. 

Approximately one half of the Sections and 
one fourth of the Student branches heard 
President O'Brien speak on topics close to his 
heart, such as the professional problems of 
the young engineer and the Society's contribu- 
tion to the advancement of the engineering 
profession. 


A.S.M.E. Helps in Pressure 
Vessel Research Program 


EMBERS of The American Society of 

Mechanical Engineers are active in a 
pressure-vessel program costing $75,000 a 
year which has been undertaken by the Weld- 
ing Research Council of the Engineering 
Foundation. 

In a recent statement reporting progress, 
A. B. Kinzel, chairman of the board of the 
Engineering Foundation, explained the aims 
of the program as those of ‘‘developing in- 
was first presented in 1902 to John Fritz and 
has since been awarded to such men as Alex- 
ander Graham Bell, Thomas A. Edison, George 
W. Goethals, Orville Wright, and Herbert 
Hoover. 
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formation and data which will lead to better, 






saier, and more economically constructe 
pressure vessels."” 
Walter Samans, member A.S.M.E., §S 


Oil Company, Philadelphia, Pa., is chairm 
of the project's general committee which 
made up of 87 representatives of manufacture 
and users of pressure vessels, insurance cor 
panies, educational institutions, and branches 
of the U. S. Government. Mr. Samans i 
member of the A.S.M.E. Boiler Code Con 
mittee and has been for the past three years 
chairman of the Subcommittee on Unfir 
Pressure Vessels of the Boiler Code Committee 

The pressure-vessel research program was 
initiated by the Welding Research Cour 
and receives its principal financial support 
from industry. In addition to the A.S.M.I 
several other engineering societies are 
operating in the program 


Prizes for Technical 
Articles Offered 
i ipo Industrial Furnace Manufacturers As- 


has announced the I.F.M.A 
Prize Contest to promote the publication of 
more and better articles in the technical press 
describing the economic advantages obtained 
by the use of modern industrial furnaces, kilns 
and ovens. Papers published between October 
1, 1947, and September 1, 1948, will be eligible | 
for $1500 in prizes A.S.M.E. papers pub- 

lished in MecuHanicat ENGINEERING are cli 


sociation 


gible 
Competition in the contest is open to all in- ‘ 
dividuals or groups with the single exception f 
that they must not be connected with the in- ‘ 
dustrial-furnace, kiln, or oven industry fi 
Formal rules and other details can be ob- 
tained from the I.F.M.A., 420 Lexington Ave- P. 
nue, New York, N. Y 
ce 
. , co 
T. von Karman Awarded " 
U 
John Fritz Medal ar 
at 
B hes Fritz Medal for 1948 was awarded in, 
to Theodor von Karman, member act 
A.S.M.E., and director, Guggenheim Acro | 
nautical Laboratory, California Institute of pai 
Technology, Pasadena, Calif., it was an- bas 
nounced recently by N. E. Funk, vice-presi- ma 
dent A.S.M.E. Region III, and chairman of in | 
the Board of Award. by 
The award was made in recognition of Dr. dor 
von Karman's work as ‘‘creative leader, stimu- A 
lating teacher, and wise counselor in engineer- Ore 
ing and physical research in the fields of the sect 
aeronautical and structural sciences, fo! his juni 
many applications of mathematical and physt- nece 
cal theory to the sound solution of engi Stat 
neering.”’ thes 
The medal presentation will be made at the Juni 
banquet of The American Society of Mechani- rega 
cal Engineers during the Society's 1947 Annual 
Meeting at Chalfonte-Haddon Hall Hotels, 
Atlantic City, Dec. 1 to 5, 1947. 
The John Fritz Medal is awarded jointly 
each year by the American Institute of Mining Tosh 


and Metallurgical Engineers, the American So 
ciety of Civi] Engineers, and The Americad 
Society of Mechanical Engineers. The medal 
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A.S.M.E. Junior Forum 


CompILep AND Epitrep sy A ComMiItTseE or Junior Memsers, C. H. Carman, Jr, CHAIRMAN 





The Ball Begins to Roll! 


AST month the editors outlined the pur- 
L poses and aims of the Junior Forum. 
Briefly, these are to make the Junior Forum a 
clearing house for junior ideas, comments, and 
opinions; to encourage junior participation in 
Societv affairs; and to make available to all 
members a convenient source of information on 
the trends of professional thought among 
young engineers 

To start the ball rolling prepublication 
copies of the Oc tober Junior Forum were sent to 
the chairmen of various Junior Groups for 
comment. Before going to press a reply was 
received from C. G. Tupling, junior member, 
Bearing Sales and Service, Inc., Portland, Ore. 
Mr. Tupling’s letter and others follow 


Oregon Section Encourages 
Juniors 


To the Editors. 
— material for the October Junior Forum 
was read with much interest. It is appar- 
ent that the editorial committee is determined 
to do a good job from the start. The initial 
text reads well, and is, I believe, the sort of in- 
formation in which a junior member ts inter- 
ested. Junior engineers are interested in the 
future of the profession 

As for Mr. Purcell’s talk we here in the 
Pacific Northwest have not been much con- 
cerned with unionization. At least it has not 
come to my attention. There are, however, 
many other pertinent factors concerning this 
business of being an engineer. Some of these 
are advice and encouragement to recent gradu- 
iider members, particularly to the tak- 
ing of state board examinations, and greater 
activity and attendance at local meetings. 

In the Oregon Section the junior members 
partake 
basis 
Many 
in on 
by ju rs. 
done 

At this time I am not in favor of separate 
Oregon sections. It is my thought that our 
section is weak at present and to separate the 
juniors will be an error. It is going to be 
Necessary for all local members, whatever their 
status, to assist in building up the section in 
these next few years. It is my opinion that the 
Junior I orum will be of great service in this 
regard as well as to the Society as a whole. 

C. G. Tupiine. 


ates by 


in local activities on about the same 
members—even to the extent of filling 


tion offices. In fact, it is recalled that 


yrewar year all major offices were held 
However, much remains to be 


“Responsible Charge” 


To the I ‘tors. 
W. JULD you rather be classed as an asso- 
ciate member after reaching the age of 
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33, if you are not by then a member? In at 
least one of the other big engineering societies, 
they automatically change a junior's grade at 
age 33, either to associate or to member. Is it 
not a little absurd and degrading to the engi- 
neering profession to call an able engineer of 
45 a junior? He may have been the “‘good right 
arm"’ of an executive-in-responsible-charge for 
some years; he may be respected and depended 
upon for his engineering judgment by many 
business associates; and yet he cannot con- 
scientiously claim that he has been in respon- 
sible charge at all. 

Now let me approach this question from 
another angle. To do so necessitates first 
taking a few paragraphs to discuss some un- 
usual definitions. These are not the definitions 
you see in print customarily. However, each 
one roughly represents the unexpressed tenet 
of a large group of engineering-society mem- 
bers 


Who Is an Engineer ? 


One group of members would say that an 
engineer is one proved qualified to design engi- 
neering equipment. And when they say de- 
sign, they mean a use of the scientific, theo- 
retical, analytical, and mathematical approach 
to nonroutine problems. 

Another group would say that an engineer 
is one proved capable of responsible supervision 
of important engineering work. Those in this 
group assume that this supervision involves 
frequent use Of much engineering knowledge— 
which it may or may not. 

A third group of members would say that 
an engineer is one who has proved himself 
trustworthy of applying engineering know!l- 
edge in any of several activities, including de- 
signing, selecting, testing, operating, selling, 
constructing, editing, consulting, or layout 
planning, if this application is not on routine 
problems, that is, if it requires judgment. 

Now there are a good many men who might 
meet all three of these rough definitions. 
More power tothem! But there are many more 
who find themselves pretty well ‘classified’ 
in one, or in one and a half of them. For in- 
stance, those whose aptitudes and interests 
have fitted chem peculiarly for the design side 
of engineering, and who have been qualified or 
recognized, feel no doubt about their right to 
being classed as engineers, or as members. 
Not many of them do much actual supervising, 
except in so far as their verbal instructions to 
machinists and technicians regarding their de- 
signed parts can be considered supervision. 
Usually their ‘‘responsible charge’’ is the 
charge of their own designs, rather than of 
projects or persons. Their approach is also 
usually too theoretical fcr continued success as 
application engineers, so most of the design 
engineers fit into the first category only. 


Management Versus Engineering 


Again, those who have the aptitudes and 
interests fitting them particularly for super- 
vision and executive responsibility (not neces- 
sarily leadership) and who have used engi- 
necring as a ‘‘vehicle’’ for their supervisory 
abilities, see no reason why they should not be 
called engineers, or members. Many of them 
are, in truth, very able designers or “‘appliers’’ 
as well as supervisors. But many others who 
are in responsible charge of important engi- 
neering work would voluntarily disclaim the 
term ‘‘engineer,"’ so the second definition can- 
not be considered valid by itself alone. 

The many more who would class themselves 
in the third group (applying engineering 
knowledge) feel just as deserving of the term 
engineer, or member. They may lack the 
aptitudes for managing men, or for ‘‘manag- 
ing’’ the more abstruse mathematics and the- 
ory, but they have other aptitudes just as use- 
ful in the engineering profession. Their engi- 
neering experience and their balanced judg- 
ment are both in demand. Much depends on 
them. 

In differentiating the empirical practical 
art from the scientific analytical approach to 
practical problems, Karl T. Compton, the 
president of M.I.T., said, ‘Both are extremely 
necessary, both are fields of concern to us.”’ 

Must we continue ‘‘officially’’ to regard our 
experienced practitioners of the ‘‘empirical 
practical art’’ as junior members? 


Some Action Needed 


Even assuming that the consensus of A.S. 
M.E. membership would grade as members 
only those proved capable of responsible 
charge, shouldn't we change a junior’s grade 
to associate, or to member, when he reaches a 
mature age, say 33? 

It may well be that a principal reason why 
so many able mechanical engineers shun the 
A.S.M.E. is this psychological effect, the re- 
sentment in expectation of being classed a 
junior. 

IrvinG Taytor.! 


What About Registration ? 


To the Editor: 

UCH has been written recently regard- 

ing the need for improved organization 
among and within the various engineering 
technical societies if our profession ever hopes 
to attain the degree of public recognition and 
respect afforded to the law and medicine, and 
if the activity of the labor unions in attempt- 
ing to unionize professional engineering is to 
be successfully minimized. In my opinion the 
means at our disposal for accomplishing these 
objectives lie in the state registration laws. 


It does not appear to me as if the engineering 


‘Mem. A.S.M.E., Pump Engineer, Lummus 
Company, New York, N. Y. 
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colleges make any effort to acquaint their 
graduating students with the existence of reg- 
istration laws and the desirability of obtaining 
qualification certificates. Neither has the 
A.S.M.E., to the writer's knowledge, made 
any effort to publicize state registration as a 
means of strengthening the individual engi- 
neer’s competence, promoting his professional 
consciousness, and improving the public's 
understanding of the significance of his work. 
His attitude might be attributed to the fact 
that our state registration laws at the present 
time are not uniform in all respects and do not 
adequately cover those branches of engineering 
besides civil engineering. The educators and 
technical societies should not let the existence 
of such a situation deter them from advocating 
registration of all who work in engineering 
fields, for some plan is certainly better than no 
plan. With the educators and technical socie- 
ties actively supporting registration they 
would be in a position to effectively lobby to 
attain improvements and correction of defects 
in the existing laws so that ultimately the pro- 
fessional status of engineers could be firmly 
established with employers and the public. 


J. M. Sexton.? 





Su ggested Reading 





N THE flood of current literature there ap- 

pears from time to time a book of special 
interest to the young engineer, because it peers 
with remarkable insight into the problems of 
professional development or conveys informa 
tion which he can use with profit. The editors 
intend to seek out these books and to review 
them in these columns. Such a book is Lorie 
Brophy’s ‘‘There Is Plenty of Room at the 
Top.’ The following review was prepared by 
Donald E. Jahncke, chairman, A.S.M.E. 
Junior Committee. 


How to Get to the Top 


HIS is a book’ which all young men who 

want to get to the top in the business 
world should read. Specializing in the place- 
ment of men in jobs which pay $10,000 
a year or more has given the author a keen in- 
sight into the hearts and minds of executives 
on the way up. Miss Brophy presents cold 
hard facts on how to act in considering new 
jobs—what obstacles to expect and how to 
overcome them when on the job. She discusses 
fearlessly what many executives must face in 
office politics, family relationships in busi- 
Mess, executive intrigue. She tells manage- 
ment how to select executives and how to 
handle them to bring out their best. Miss 
Brophy discusses many of the nuances of dis- 
cretion which frequently mean the difference 
between getting a promotion or not getting it. 
While the book is written primarily for people 





* Mem. A.S.M.E., Materials Inspection En- 
oo Kellogg Company, New York, 
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%**There Is Plenty of Room at the Top,” 
by Lorie Brophy. Simon & Schuster, New 
York, N. Y., 1946, cloth, 5'/2 X 8 inches, 
160 pp., $2.50. 


in the sales and advertising fields, it points 
out many of the things which engineers most 
frequently forget. 


Make a Plan 


If you have decided that you cannot be happy 
in your business life except at the top, one of 
your earliest duties should be to make a realis- 
tic long-term plan for your future. Be sure 
the field you select will provide broad oppor- 
tunities in later years as well as at the begin- 
ning. If you find you are in the wrong field, 
analyze your abilities and talents—you may 
discover untapped resources that will bring 
striking success in another. Estimate your 
worth accurately. You will be paid in terms 
of what you think of yourself. 


Should You Change Jobs? 


Miss Brophy discusses at length the pros and 
cons of changing your job. She emphasizes 
that before making any decision to change 
your job, a thorough study and consideration 
be made of, first, your own likes and dislikes; 
second, the opportunities which your present 
job offers for the satisfaction of these likes and 
dislikes; and, third, the opportunities which 
some other job—possibly in a different field— 
would offer. All too many men jump blindly 
from one job to another without ever taking 
sufficient time to adequately study the situa- 
tion. One of the unusual points which she 
brings out is the consideration of whether you 
as an individual have a “‘large corporation"’ 
personality or whether you would be happier 
in a small-company atmosphere. 

If, after careful consideration, you decide to 
change your job, Miss Brophy discusses the 
most effective way of conducting your inter- 
views to be sure you get the job you want. 
She emphasizes that it is just as important for 
you to know specifically what the job calls 
for as it is for the employer to know your exact 
qualifications for it. Many men have accepted 
jobs which have proved entirely tinsatisfactory 
because a clear understanding was not reached 
beforehand on just what their duties and 
scope of responsibility would be. 


Importance of Human Relations 


While it is necessary for you to develop your 
technical skill and maintain your contacts with 
either the people in the shop or your customers 
on the outside, do not neglect your associates. 
In most instances your future will rest upon the 
skill with which you handle these human 
relations. Miss Brophy says that you MUST 
be a politician. Some men resent this and dis- 
claim any intention of being a politician. 
This is a highly unrealistic attitude. It is 
useless for a man to say, “‘I don’t want to get 
into any politics,’’ because by being in a 
business organization, he is already in politics 
whether he wants to be or not. In every 
company, large or small, a constant, though 
perhaps concealed, war for show and place is 
inevitably going on. The crux of the matter 
lies in what is meant by the world “‘politics."" 
It is true that in some cases it refers to a cut- 
throat maneuvering with little regard for 
ethics, but in another sense the word simply 
means putting “your best foot forward"’ and 
smoothing out any personal relations which 
you have with your colleagues or employees. 


MECHANICAL ENGINEERING 


The author discusses the techniques of over- 
coming those apparently inevitable personnel 
difficulties which seem to plague most organiza- 
tions. While there is no one clear-cut answer 
to many of these problems, she suggests several 
‘“*Machiavellian’’ approaches which have 
proved successful in the past. 

She urges that good care be taken of your 
health because it is only when your body is in 
tiptop condition that you are able to utilize 
fully your mental faculties and creative abili- 
ties. 


Do You Need A Raise? 


To a man forging ahead in his career, the 
amount of money he makes means more than 
the actual sums involved. Raises along the 
road are signposts indicating the progress to- 
ward an ultimate goal. If these raises do not 
occur at fairly specific points along the way, 
his chance of reaching his objective will be 
seriously limited. 

Negotiating a raise is an extremely difficule 
and subtle operation. It is a balance of your 
wits and ingenuity against those of the boss. 
Unfortunately, it is the policy of all too many 
companies to give raises only when they are 
forced. Unless you have good specific reasons 
for requesting a raise, it is better not to ap- 
proach the boss directly. It is far better to 
plan your statements and wait for a suitable 
opportunity when you can plant the idea in 
your boss's head so that he will think it is his 
own idea. 

To continue to advance you must put each 
raise to good usage. While the virtues of thrift 
and saving are very desirable, if you want to 
grow in the business world, you must reinvest 
a part of cach raise you receive in expanding 
your mode of living. Miss Brophy compares 
this operation to that of a business plowing 
back part of its earnings into better equipment. 


Take Advantage of Opportunities 


In the closing chapter Miss Brophy repeats 
her previous implication that you should not 
“fight success." To really advance in the 
business world it is necessary to take advant- 
age not only of che big opportunities that 
present themselves but also of the many small 
chances which come your way. Failure to 
take success by the forelock frequently stems 
from a fundamental misconception. Men as- 
sume that moments of opportunity arise only 
under special circumstances, or they think that 
these are the logical rewards for merit and 
come only as concrete offers, dramatically 
presented. Yet success almost never follows a 
rational course that is apparent on the surface. 
On the contrary, the most fertile opportuni- 
ties spring from what seem to be the most 
unlikely circumstances as well as the most pro 
saic situations. They often appear in the guise 
of casual events that seem to hold no promist 
whatever and may occur off the beaten busi- 
ness path at wholly unexpected moments. 
Unless instantly recognized and bolc y ¢x 
ploited, they may flash by and are lost {orevet. 

Miss Brophy urges young men to read-—read~ 
read. She has found in her experience ‘at 00 
single thing is more conducive to executive 
advancement than a large vocabulary and 4 
broad knowledge of fields other than your ow?. 
She also recommends that each individ «! write 
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autobiography every six months to help 
him evaluate his strong and weak points so 
that he can intelligently capitalize on the 
strong ones and study to overcome the weak 


Donatp E. JAuNcKeE.‘ 


News Notes 


Junior Gathering at 
Atlantic City 


- October it was suggested that junior 
members who are in attendance at the An- 
ual Meeting in Atlantic City meet to discuss 
reactivation of Junior Groups among the 
Sections and other matters of interest to 
younger members of the Society. Because time 
does not permit more formal arrangements, the 
present plan is to hold an informal gathering 
in one of the available rooms on Monday or 
Tuesday. There will be a notice on the regis- 
tration desk giving specific instructions and 
you will be invited to indicate whether you 
intend to be present. In addition toa review of 
junior affairs by rhe A.S.M.E. Junior Commit 
tee, an agenda will be prepared to spark the 
discussions. Watch for the placard and plat 


to be present 


Committee Service 


has been the traditional practice of the 
ty to have junior members represented on 
A.S.M.E. administrative committees by two of 
their own number. For some time these repre- 
sentatives have been appointed from the junior 
bers residing in the New York arca to 
them personally to attend comtuittee 
gs. While personal attendance is stimu- 
it is not essential. Junior members 
r away from New York who are intcrested 
ing on the committee can do so by 
correspondence, that is, they can receive 
minutes of the committee on which they serve 
and comment by correspondence on actions 
taker 
The Junior Committee encourages such serv- 
ice as one of the best ways for juntor members 
in the Sections to learn directly how the work 
of the Society is carried on. If you want to 
serve in this manner on Society administrative 
committees, write to the editors and they will 
start the ball rolling. 


Keep the Pot Boiling 


If these columns are to become a boiling pot 
of comments and letters from which can be dis- 
tilled the ideas which dominate now the think- 
ing of junior members and which may in the 
future termine the actions of the Society, 
Junior i:cmbers must participate in the Junior 
Forum. Address correspondence to C. H. Car- 
man, Chairman, Junior Forum Editorial Com- 
mittee, A.S.M.E., 29 West 39th St., New York 
18, N. \ 

-— 
* Jun. A.S.M.E., Engineer, Plymouth 


Division, Chrysler Corporation, Detroit, 
Mich. 
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Sections 


Talk on Patents Opens 
Akron-Canton Section 


A dinner and lecture featured the Sept. 18 
meeting at the Women’s City Club, Akron, 
Ohio. Albert H. Oldham spoke on ‘Famous 
and Funny Patents."’ 
a patent and described the workings of the 
U. S. Patent Office; explained some of the 
patents that were odd, or funny, or famous, 


He told how to obtain 


and which have had considerable bearing on 
our lives, industries, and progress in general. 
Slides illustrated the talk. Numerous ques- 
tions were answered concerning patents in the 
quiz period which followed the lecture. 


Forty-two were present. 


Diesel Locomotives Subject 
at Boston Section 


A meeting was held on Sept. 25, at Massa- 
chusetts Institute of Technology, Cambridge, 
Mass., with 75 members present. The speaker 
was Clair B. Peck who spoke on “Diesel 
Locomotives.’" Mr. Peck described the dif- 
ferent types of Diesel locomotives used on the 
American railroads, and called attention to 
their salient features. Comparisons were 
made with modern steam locomotives both as 
to operating characteristics and cost statistics. 
Slides were shown to bring out the various 


points. 


“Inside A.S.M.E.” Subject 
at Dayton Section 


On Sept. 9 at the Engineers Club, Dayton 
Ohio, an audience of 21 heard Ernest Hartford, 
executive assistant secretary A.S.M.E., speak 
on “Inside A.S.M.E.’" Mr. Hartford pre- 
sented a very interesting review of the organi- 
zation and the activities of the Society, 
followed by a discussion of the problems of 
Society growth both in number of members 
and in scope of technical activity, which gave 


the members a fuller appreciation of the value 
of the Society to the individual member, to 
the profession, and to society in general. 


Kansas City Section 
Starts New Season 


The first meeting of the season was held on 
Sepr. 8 at the University Club, Kansas City, 
Mo. A meeting of the executive committee 
preceded the dinner, at which time visitors 
and new members were introduced. The pro- 
gram consisted of a sound film ‘‘Tornado in a 
Box,’ a product of the Allis-Chalmers Manu- 
facturing Company. This film presented the 
history, research, and development of the gas 
turbine. Frank R. Hunter, Jr., of the local 
Allis-Chalmers office, gave a talk on the “‘Gas 
Turbine,’ further clarifying the details of 
design and application of the gas turbine to 
industry and transportation. Sixty-five were 
present. 


Milwaukee Section Visits 
Nash Motor Plant 


On Sept. 10 an interesting trip was made by 
70 members to the Kenosha plant of Nash 
Motors. After the trip the members drove to 
Racine, Wis., for a dinner meeting at the Hotel 
Racine. Earl L. Monson, development engi- 
neer, discussed “‘Engineering at Nash,’ which 
was followed by many questions and answers 
regarding the future trend of automobile de- 
sign. The speaker gave a concise picture of 
the engineering development and research 
departments as they were in the beginning 
and explained how they gradually expanded 
to their present size and importance. Mr. 
Monson gave a complete picture of the entire 
Nash organization, including the research 
branch at Detroit, Mich.; the engineering 
and testing departments at Kenosha, Wis.; 
and his company’s proving grounds at Burling- 
ton, Wis. 


HEAD TABLE AT A.S.M.E. MILWAUKEE SECTION DINNER MEETING 


(Left to right: Theo. Eserkaln, Harold Heywood, section chairman; Earl L. Monson, speaker, 
and Warren Colwell.) 
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PHILADELPHIA SECTION HAS NEW CHAIRMAN 


Left te right: Outgoing chairman, Sidney T 

Mackenzie, passing on the gavel to Merwyn 

C. Randall, incoming chairman, at a dinner 
given by the Section.) 


Fall Smoker Starts Season 
for Schenectady Section 


The Section held its fall smoker on Sept. 18 
in Ten-O-One Hall, Scotia, N. Y., with 80 
present. This meeting was for the purpose of 
having the members become acquainted with 
each other, and to invite guests to join the 
Section. 


I. M. White, Engineer, Speaker 
at San Francisco Section 


On Sept. 25 at the Engineers Club, San 
Francisco, Calif., “‘Design Problems of the 
Grand Coulee Pumps"’ was the subject of a 
talk by Ira Morgan White, member A.S.M.E. 
chief engineer, Pelton Water Wheel Company 
Mr. White gave an informative talk on the 
world’s largest pumps being constructed for 
the Grand Coulee Dam. The Byron Jackson 
Pump Company and the Pelton Company are 
producing six 65,000-hp pumps costing more 
than a million dollars each, for the U. S. 
Bureau of Reclamation. The attendance was 
60. Announcement was made by the chair- 


man that Dean George Sullivan, Fellow 
A.S.M.E., of the University of Santa Clara, 
was selected by Governor Warren to represent 
the mechanical engineers on the examining 
board for the new California Professional 
Engineers Registration Act. 


West Virginia Section 
Has Dinner Meeting 


On Sept. 29 at the Charleston Women's 
Club, Charleston, W. Va., F. R. Benedicr, 
Westinghouse Electric Corporation, Pitts- 
burgh, Pa., spoke on ‘Engineering Materials 
of the Future,’’ before an audience of 80 
This was a demonstration type talk concerning 
materials of construction which are or soon 
will be available for use by the designer and 
practicing engineer for practical solutions of 
everyday engineering problems. A_ dinner 
preceded the meeting 


Worcester Section Hears 
Prof. L. J. Hooper 


On Sept. 25 in the Alden Hydraulic Labora- 
tory of the Worcester Polytechnic Institute, 
Prof. Leslie J. Hooper gave a talk on **Recent 
Work at the Laboratory,’’ illustrated with 
high-speed movies. He described the equip- 
ment and method used in studying what hap- 
pens when objects strike water at various 
angles and speeds. Fifty were present. 


Youngstown Section Hears 
T. E. Purcell 


The fall program was opened with a meeting 
on Sept. 10 at the Trinity M. E. Church in 
Youngstown, Ohio. More than 150 section 
members and guests heard Thomas E. Purcell, 
nominee for the office of regional vice-presi- 
dent, A.S.M.E., and general superintendent of 
power stations of the Duquesne Light Com- 
pany, Pittsburgh, Pa., speak on the progress 
and advance of engineering as a profession. 
Mr. Purcell also traced the history of the So- 
ciety and stressed the value of the engineer to 
the public. A sound film, ‘‘Jet Propulsion,” 
by the General Electric Company, closed the 
program. 





Student 


Bucknell University Branch 


The branch has adopted a new meeting an- 
nouncement card which was prepared by 
John B. Clark, secretary-treasurer. It is a 
5'/2 X 31/4 grey card, printed in black, with 
two words ‘‘You’’ and ‘‘Feature’’ in red for 
emphasis and drama. This card should aid 
attendance at branch meetings during the com- 
ing season. 


University of Arizona Branch 


On Sept. 29 in the Engineering Building, 
Robert. Brown, chairman, opened the first 


Branches 


meeting of the school year. The new officers 
for 1947-1948 are: Robert Brown, president; 
Ed Kintzele, vice-president; Ralph Feibelman, 
secretary; and Don Power, treasurer. Fifteen 
seniors were present. 


Cooper Union School of Engineering 
(Day) Branch 


The first meeting of the new semester was 
held on Sept. 29 and opened by the new chair- 
man, Henry Wald. Mr. Wald gave a brief 
talk on recent branch activities and plans for 
the future. He spoke of the advantages of 





membership in the branch, and in a brief talk 
by Prof. W. A. Vopat, member A.S.M.1 
honorary chairman, these advantages were 
emphasized. A new treasurer, J. Carl Apslcy 
of the class of 1950, was elected. Forty-« 
were present 


University of Idaho Branch 


The members of the faculty were introduced 


at the meeting on Sept. 29 in the Engineering 


Building. New members were welcomed by 
Prof. N. F. Hindle, member A.S.M.E., hor 
ary chairman. Professor Gauss, member 
A.S.M.E., chairman of the Spokane branch, 
gave a short talk concerning what it meant to 
be a member of the A.S.M.E. A 40-minute 
movie entitled ‘‘Unfinished Rainbows,” closed 
the program. Fifty were present 


Johns Hopkins University Branch 


The first meeting of the season was held on 
Oct. 3 in Maryland Hall on the campus 
The audience, numbering 50, was addressed 
by Professoi Potter, honorary chairman, wh 
explained the purposes, organization, and ac- 
tivities of the A.S.M.E. Promotional litera- 
ture was distributed and registration and pay- 
ment of dues completed the meeting. 


University of Missouri Branch 


At the first meeting of the season, Sept. 24, 
in Engineering Hall, E. R. Reager was elected 
vice-chairman, and Andrew Mosier was elected 
Ken Cowdery was appointed chair 
man of the program committee. Ernest 
Phillips, Fred Frizelle, and Don Hill were 
named to represent the branch on the program, 
publicity, and attendance and discipline com- 
mittees, respectively, of the Engineers Club, a 
professional club for all engineering students 
of the university. Dr. R. L. Scorah, member 
A.S.M.E., chairman of the department of 
mechanical engineering, explained the ad- 
vantages of student membership in_ the 
A.S.M.E. Fifty-seven were present. 


secretary 


University of Nebraska Branch 


An attendance record of 97, unprecedented 
in recent years, marked the opening mecting 
of the new semester on Sept. 24 in room 206, 
Richards Laboracory. The chairman, James 
K. Jensen, welcomed old and new members 
and outlined the plans for the coming year 
Prof. N. H. Barnard, member A.S.M.E., 
newly appointed chairman of the University’s 
mechanical-engineering department, was 
guest speaker. He expressed the aims of the 
department concerning the students’ academic 
welfare, and their activities in the A.S.M.E. 
branch. Prof. J. K. Ludwickson, member 
A.S.M.E., honorary chairman, spoke on the 
value of the A.S.M.E. as part of an engincering 
student's college activities. 


Northeastern University Branch 


At the Sept. 24 meeting in room 20, 
Richards Hall, new members were we!comed 
into the branch and old members greeted one 
another. A moving picture entitled ‘Water 
Fog,’’ in color, was shown through the courtesy 
of the Rockwood Sprinkler Company. It 
illustrated the advantages of water fog ove 
water streams for extinguishing oi! fires. 
Chairman Callahan answered questions about 
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the branch. One hundred and ten members 


were present. 
Oklahoma A.&M. College Branch 


The annual fall smoker was held in the Life 
Sciences building on Sept. 29. Seventy-five 
student engineers and faculty members were 
present. Vocal selections were given by Paul 
Anderson. An outline of A.S.M.E. aims and 
advantages was presented by the branch 
secretary, and 45 applications and renewals of 
membership were accepted 


University of Oklahoma Branch 


On Sept. 24 in the engineering auditorium 
Robert M. Wright, chairman, opened the 
first meeting of the new season and spoke on 
the plans for the school year Prof. E. F 
Dawson, 4.S.M.E., past honorary 
chairman, gave a short talk on A.S.M.E. 
and A.S.M.E. awards at district 
Prof. Frank Roop, junior member 
the new honorary chairman, spoke 
co-operation with the 
the wonderful 


member 


activities 
meetings 
A.S.M.E., 
on teamwork and 
officer He also 
opportunity to gain speaking ability as an 
active member of the branch. Tom Krieg 
Pat's representative 


stressed 


was clected as St 
Thirty-five were present 
University of Pittsburgh Branch 

On Sept. 25 177 students gathered in the 
Cathedral of Learning to attend the opening 
mecting of the branch. Chairman Ray 
Matthews presided. The first speaker was 
Prof. G. O. Manifold, A.S.M.E., 
honorary chairman, who spoke of the ad- 
vantages and object of joining the A.S.M.E 
Prof. N. L. Buck, member A.S.M.E., head of 
the mechanical-engineering department, also 
discussed the advantages of A.S.M.E. mem- 


bership 


Virginia Polytechnic Institute Branch 


junior 


The first meeting of the season was held on 
Sept. 30 in Davidson Hall with 161 old and new 
students present. Chairman Bill Boggs called 

ting to order, and then presented Prof. 

mes, member A.S.M.E., who gave a 

talk on the benefits derived from taking 

an active pare in the branch. The next 
speaker was Prof. J. B. member 
A.S.M.E., head of the mechanical-engineering 
department, who told of the advantages of 
joining the A.S.M.E. and described its setup. 


Jones, 





A.S.M.E. Sections 


Coming Meetings 


anton: December 11. Dinner at 6: 30 

ecture at 8:00 p.m., Women’s City 

Akron, Ohio. Subject: Taylor Model 

{ the U. S. Navy, by Captain H. E. 

Saunders, U.S.N. Special Assistant to the 
Chief of the Bureau of Ships. 

Anthracite - Lehigh Valley: November 21. 
Reading, Pa. at 8:00 p.m. Subject: Advance- 
Ment of the Foundry Industry, by A. L. 
Wentzel, assistant works manager, Birdsboro 
Steel Foundry and Machine Company. 

Buffalo November 12. Subject: ‘Machine 
Design and Applied Mechanics.’’ (Speaker 


will be announced at a later date.) 


A.S.M.E. News 


Chicago: November 13. South Side Filtra- 
tion Plant, Chicago, Ill., at 6:00 p.m. Annual 
Smoker with Sir Herbert Gepp, Australian 
mining engineer as the speaker. 

Columbus: November 19. Battelle Memorial 
Institute Auditorium at 8:00 p.m. This is the 
annual joint meeting of the Columbus Tech- 
nical Council. Subject: ‘‘Engineering for 
Tomorrow,"’ by Charles A. Scarlott, manager 
of Engineering. Publications, Westinghouse 
Electric Manufacturing Company. 

Fairfield County: November 19. Hotel 
Barnum, Bridgeport, Conn. at 8:30 p.m. Sub- 
ject: Discussion of the Taft-Hartley Labor Bill 
by John Gannings 

Hartford: November 18. 
ford, Conn. at 6:30 p.m. Subject: Photog- 
raphy in State Police Investigations by 
Lieut. F. V. Chameroy and Lieut. F. W. Shaw 
of the Connecticut State Police 

Kansas City Kansas Univer- 
sity, Lawrence, Kan. at 7:00 p.m. At this 
meeting the Student Branch at Kansas Univer- 
sity will be host to the Student Branch at 
Kansas State College, Manhattan, Kan., and 
the Kansas City Section of Kansas City, Mo. 
Subject: Discussion of Early Uses of Construc- 
tion Materials by Ernest E. Howard, senior 
partner of Howard, Needles, Tammen & 
Bergendoff, Kansas City, Mo. 

Louisville: November 21. Speed School A 
at8:00p.m. Subject: Heat Pump Installations 
by Prof. E. B. Penrod, University of Ken- 
tucky, Louisville, Ky. 

Metropolitan: November 6. Joint meeting 
with New York Section, American Welding 
Society, Room §01! at 7:30 p.m. Subject: 
Welding and Fabrication of High Temperature 
Alloys, by C. G. Chisholm, Haynes Stellite 
Company, Kokomo, Ind. 

November 13. Engineers’ Forum, Room 
1101, 7:30 p.m. Subject 
Can Help Improve Industrial Advertising, by 
Carl H. Odell and Schuyler Hopper 

November 13. Woman's Auxiliary, Room 
1101! at 1:30 p.m. Election and Annual Re- 
ports of Officers followed by talk. Subject: 
Family Life in Postwar Holland, by Mrs. H. 
R. Kessler 

November 13. Industrial Instruments and 
Regulators Forum, Room 1101’ at 7: 30 p.m 

November 14. Junior Group, Room 501! at 
7:30 p.m. Subject: Power Plant Training. 

November 18. Materials Handling Forum, 
Room 1101! at 7:30 p.m. Subject: Mechaniza- 
tion of Sand Handling and Preparation in 
Foundries, by W. Morley, foundry engineer, 
Olney Division Link-Belt Company. 

November 19. Photographic Group, Room 
1101! at 7:30 p.m. Subject: What's New in 
Cameras, by John V. Adams, manager of New 
York office, Graflex, Inc. 

November 20. Joint Meeting—Special Dept. 
Metropolitan Section and American “Rocket 
Society, Room 502! at 7:30 p.m. Subject: 
Rockets, by C. N. Hickman, Bell Telephone 
Laboratories. 

November 25. 
1101! at 7:30 p.m. 

New Haven: November 12. 

1 Engineering Societies Building, 29 West 
39th St., New York, N. Y. 


City Club, Hart- 


November 


How Engineers 


Engineers’ Forum, Room 


Dinner at 6:30 
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p.m. at Ceriani’s Restaurant; meeting at 8:00 
p-m., United Illuminating Company Audi- 
torium, New Haven, Conn. Subject: Stress 
Analysis and the SR-4 Strain Gage, by Francis 
G. Tatnall, The Baldwin Locomotive Works, 
Philadelphia, Pa. 

New Orleans: December 8. Jackson Room, 
St. Charles Hotel, New Orleans, La., at 8:00 
p.m. This will be a joint meeting with the 
Louisiana Engineering Society. Subject: 
High Energy Atomic Particles and Their 
Industrial Applications, by Jack T. Wilson, 
physicist, Allis-Chalmers Manufacturing Co. 

Ontario: November 13. Hart House, Uni- 
versity of Toronto at 8:00 p.m. Subject: 
Welding Nonferrous Metals, by a speaker 
from the Dominion Oxygen Company to be 
announced. 

Philadelphia: November 12. Philadelphia 
Engineers Club, 1317 Spruce St., Philadelphia, 
Pa. at 8:00 p.m. Subject: Atomic Energy. 
(Speaker to be announced later.) This is a 
meeting of the Philadelphia Section’s Junior 
Group. 

November 13. Stacy Trent Hotel, Trenton, 
N. J. This is a meeting of the Trenton Sub- 
Section. Subject: Wartime Developments 
Which Have Found Application in Industry, 
Commerce, or Education. (Speaker to be an- 
nounced later.) 

November 18. Professional Division Meet- 
ing at 8:00 p.m. Room 314, Engineering Build- 
ing, University of Pennsylvania, Philadelphia, 
Pa. Subject: Some Aspects of Quality Control, 
by Joseph Manuele, director of quality control, 
Westinghouse ElectricCorporation, Pittsburgh, 
Pa. 

November 19. Wilmington Sub-Section. 
Subject and speaker to be announced. 

November 25. Philadelphia Engineers Club 
at 8:00 p.m. Subject: Development of South 
African Industries, sponsored by W. M. Shee- 
han, General Steel Casting Company, Phila- 
delphia, Pa. (Note: Mr. Sheehan has just 
returned from an extensive trip to Africa this 
summer ). 

Pittsburgh: November 10. Urban Room, 
William Penn Hotel, Pittsburgh, Pa. Subject: 
Industrial Outlook for Pittsburgh; speakers: 
J. E. Lose, vice-president, Carnegie Illinois 
Steel Corporation; Joseph Pursglove, Jr., vice- 
president, Pittsburgh Consolidation Coal Com- 
pany; and Birger Engstrom, vice-president, 
McDowell Manufacturing Company and 
president, Smaller Manufacturers Council. 

Plainfield? November 19. Elk Club, Eliza- 
beth, N. J. at 8:15 p.m. Subject: Servo- 
mechanisms, by T. M. Berry, laboratory con- 
sultant, General Electric Company, Schenec- 
tady, N. Y. 

St. Joseph Valley: November 18. Technical 
lecture. Subject: Engineering as a Profession, 
by R. E. Orton, Orton Crane and Shovel 
Company, Chicago, Ill. This will be a joint 
meeting at Notre Dame University with the 
Student Branch. 

Youngstown: November 13. Meeting to be 
held at 8:30 p.m., place to be selected at later 
date. Subject: The German Aircraft Industry, 
by Charles L. Fay, assistant to chief engineer, 
Bell Aircraft Corporation, Buffalo, N. Y. 
(Note: Data were gathered by speaker when he 
was scientific consultant for Army Air Forces.) 
Colored slides are to be used. 
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Engineering Societies Personnel Service, Inc. 


These items are from information furnished by the Engineering Societies 
Personnel Service, Ine., which is under the joint management of the national 
societies of Civil, Electrical, Mechanical, and Mining and Metallurgical 


Engineers. 
operative nonprofit basis. 


This Service is available to members and is operated on a co- 
In applying for positions advertised by the Service, 


the applicant agrees, if actually placed in a position through the Service as a 
result of an advertisement, to pay a placement fee in accordance with the 


rates as listed by the Service. 


These rates have been established in order to 


maintain an efficient nonprofit personnel service and are available upon 


request. 


This also applies to registrants whose notices are placed in these 


columns. All replies should be addressed to the key numbers indicated and 


mailed to the New York office. 


When making application for a position 


include six cents in stamps for forwarding application to the employer and 

for returning when necessary. A weekly bulletin of engineering positions open 

is available to members of the co-operating societies at a subscription of $3.50 
per quarter or $12 per annum, payable in advance. 


Chicago 


New York 
211 West Wacker Drive 


8 West 40th St. 


San Francisco 
57 Post Street 


Detroit 
109 Farnsworth Ave. 





MEN AVAILABLE! 


MeEcHANICAL ENGINEER, Tau Beta Pi. Year 
and a half experience in heat-transfer research 
by electrical analogy. Also consideriable ex- 
perience in electronic sealing of thermoplastics. 
Possesses executive ability and initiative. 
Me-228. 

ENGINEERING Exgcutive, chemical engineer, 
20 years’ broad experience in project manage- 
ment; supervision of process development, 
equipment design, and application; adminis- 
tration of plant design, construction, and 
operation. Me-229. 

Mecuanicat EnGinger, 43, desires any 
combination of executive, engineering, and 
operation; 22 years’ experience includes operat- 
ing, maintenance, and personnel supervision of 
modern power plant; general engineering on 
construction and power in chemical plant; 
plant engineering and all-round operation in 
by-product coke plant. Me-230. 

Sates ENcinzeER, graduate, with experience 
in railway, and industrial-equipment sales and 
machine-shop background, desires connection 
with industrial-equipment or specialty manu- 
facturer for New York area or Eastern District. 
Me-231. 

Mecuanicat Enoinegr, B.S.M.E., 27, mar- 
ried, recent graduate. Some experience in heat- 
control equipment. Military experience in 
construction and construction equipment. 
Desires position with a future. Me-232. 

InpustriaL Enoinezr, B.S. and M.S. de- 
grees, 25 years’ experience in organization and 
administration of comprehensive program of 
industrial engineering including plant layout, 
incentives, methods, time study, material 
handling, standards, budgets, job evaluation, 
wage administration, cost reduction, foreman 
training, reports. Professional license Pennsy!- 
vania. Able organizer and administrator. 
Available as chief industrial engineer or as 
assistant to top-line executive. Me-233. 

Executive Enoinger, Ph.D., mechanical 
and chemical, age 41. Topnotcher, excellent 
record, design, research, development, new 
products or plants. New with large concern. 


1 All men listed hold some form of 
A.S.M.E. membership. 


Seeks position as director of research, medium- 
sized company. Me-234. 

MecHANIcAL ENGINEER, With masters in 
I.E. Now employed. Five years’ experience 
process and production engineering. Desires 
position in production and industria] engincer- 
ing, or with consultant. Me-235. 

Mecuanicat ENGINEER, graduate, 27, mar- 
ried. Desires a position offering a career in the 
oil and gas or steam-power field. One and a 
half years in present position as chemical]-plant- 
development, engineer; including design cal- 
culations, layout and specifications; four years 
as Army aircraft maintenance officer. Prefer 
Southwest or West Coast. Me-236. 

MecuanicaL ENGINEER, graduate 1943, age 
25. Four years’ diversified experience in design, 
development, and test of engine-fuel systems, 
hydraulic and electromechanical controls. 
Desires position as designer. New York, N. Y. 
preferred. Me-237. 

Worxs Manacer, 25 years’ experience fac- 
tory management, high-production precision- 
machine shops and foundry. Excellent pro- 
duction and labor-relations record. Graduate 
mechanical engineer, Cornell. Me-238. 

Mecuanicat ENGINEER, graduate, 23, single. 
Experience covers machine shop, methods 
engineering, tool design, and air conditioning. 
Desires position with well-established concern 
having a machine shop, in order to increase 
knowledge of shop practice. Available on 
short notice. Me-239. 

MEcHANICAL ENGINEER, age 26, married. 
Graduate, M. E., 1943. Experienced design 
and research. Familiar with machine-shop 
methods. Desires position with firm in North- 
east U.S. Me-240. 


POSITIONS AVAILABLE 


InstrucTOR OR AssisTANT Prorgssor, young, 
to teach classes in mechanical drawing and 
descriptive geometry and possibly to assist in 
the mechanical-engineering laboratories. 
$2400-$2800 for 9 months, depending upon 
training and experience. Colorado. W-9629. 

Enoineer, mechanical or industria] graduate 
about 25, to plan and schedule work in a tex- 
tile industry. Should have some experience in 
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industry, but not essential. Start, $3000. 
Pennsylvania. W-9630. 

Prant EnGingER, 38-45, preferably with 
from 5 to 10 years’ experience in industria! 
plant maintenance. $5500-$6000. Northern 
New Jersey. W-9631. 

ENGINEERING DrartsMan, mechanical grad- 
uate, with 3 to § years’ plant-engineering cx- 
perience, to lay out piping, filters, conveyers, 
etc., in metallurgical plant. $3900-$4160 a 
year. Northern New Jersey. W-9634. 

Researcu Enoinegr, mechanical graduate, 
with one or two years’ experience preferably 
in the railroad industry, for freight claim-pre- 
vention surveys and recommendations. Apply 
by letter stating educational and training 
qualifications. $4200. Massachusetts. W- 
9637. 

Eprroriar Assistant, preferably mechanical 
graduate, 25-30, to edit articles and reports 
covering design and specification of products 
and equipment. $3000-$3600. New York, 
N.Y. W-9639 

MecuanicaL ENGINEERS, young, graduates, 
with a real bent for design work, for manu- 
facturers of automatic-precision machinery, 
specializing in ammunition processing and 
ordnance machinery. Nofthern New Jersey. 
W-9644. 

DrartsMan, mechanical, for design work 
Must have had some experience on the board. 
Salary open. Will also consider a junior me- 
chanical draftsman. New York metropolitan 
area. W-9648. 

INpustRIAL ENGiNegRs, 30-40, mechanical 
or industrial graduates, with production pian- 
ning, wage incentive, budgetary control, stand- 
dard cost-and job-evaluation experience for 
staff position with manufacturer of fiber and 
metal containers. $5000. Headquarters, New 
York, N. Y., with considerable traveling. W. 
9657. 












































MeEcuanicat ENGINEER, 21-30, for design of = 
special textile machinery with large textile ea 
company. Experience desirable but not neces ke 

Bas 


sary. Salary commensurate with ability 
Pennsylvania. W-9660. 

Recent Grapuate for power-plant opera 
tions for a large process-manufacturing com- 
pany. $3120-$4000 a year. Maryland. W- 
9667(a). 

Desicn Drarrsman for plant layout, main- 
tenance, and improvements in plant-engineet- 
ing department for process manufacturing. 
$3000-$3780. Pennsylvania. W-9672 

Enoinesrs. (4) Diesel engineer for Diesel 
instrument-application investigations, to check 
performance of currently manufactured Diesel 
instruments; to find need for new types and 
designs of industrial instruments; determine 
their proper use, and establish their ficld ac 
ceptance through personal contact with plant 
executives. (4) Junior development en gineet, 
having machine-tool and drafting experience. 
Apply by letter giving details of training and 
experience. Pennsylvania. W-9676. 

Mecuanicat Designers, with considerable 
experience in the layout of plumbing, !:cating, 
and ventilating. This experience must have 
been in industrial building only. $4800-$5200. 
New York, N. Y. W-9686(b). 

Enoiesrs. (@) Mechanical cnginect, 
graduate, with 2 to 4 years’ experience in the 

(A.S.M.E. News continued on page 982) 
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HIGH PRESSURE BOILER PLANTS OSE YARWAY BLOW-OFF VALVES 


I's a fact! Four out of every five high pressure boiler 
plants in the United States are equipped with Yarway 
Blow-Off Valves. 
Why such an overwhelming acceptance? Dependable 
performance. 

The proved performance of Yarway Blow-Off Valves is 
due to outstanding design, sound engineering and 
areful manufacture. 

he famed Yarway Seat/ess principle eliminates a m7jor 
source of blow-off valve trouble. Yarway Seatless Valves 


have no seat to score, wear, clog and leak. And constant 
research, leading to mechanical and metallurgical 
advancements, keeps Yarway Valves ever ahead of 
changing service requirements. 


Next time you order blow-off valves, remember—power 
engineers vote 4 to 1 for Yarways. You'll find all the 
details in Yarway Bulletin B-432. 


YARNALL-WARING COMPANY 
108 Mermaid Avenue, Philadelphia 18, Pa. 





Yarway Unit Tan- Yarway Unit Tandem Valve, 
dem Valve, flanged combining the Yarway Seatless 
type, sectioned (sealing) Valve and the Yarway 
through Seatless Hard-Seat (blowing) Valve in 
sealing valve. a single forged steel body. 
Valve is in open Flanged-type shown. For pres- 
position. sures from 400 to 2500 psi. 





BLOW-OFF VALVES 
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electronic field, preferably in the design and 
development of radar equipment, for design 
and development of radar equipment for ground 
and marine use. Salary, up to $3900. (4) 
Mechanical design engineer, graduate, with a 
minimum of 2 years’ experience in receiver de- 
sign for production quantities. Work will be 
on design and development of new components 
(miniature type) for Navy receivers. Salary, 
up to $3640. Pennsylvania. W-9692. 

Enoineers. (@) Production engineer, me- 
chanical graduate, with cement-asbestos manu- 
facturing experience, to supervise production 
of pipe, boards, etc. $6000-$8000. (4) Junior 
industrial engineer, with building-products- 
manufacturing experience, to do time study, 
methods, and assist production engineer. 
$4200-$4800. East. W-9698. 

ENGINEERS. (@) Mechanical engineers, 35 
45, must have at least 6 to 10 years’ experience. 
Will be required to have a good knowledge of 
machine-shop work. Should be well qualified 
and interested in design work. Some gad- 
geteering in research facilities division. Super- 
visory ability important. $4800-$6000. (4) 
Mechanical engineer, 30-40, with at least 5 
years’ experience in industrial work. Will be 
used as assistant area engineer to do a great 
deal of liaison work between maintenance de- 
partment and other various divisions. $4200- 
$4800. South. W-9705. 

GENERAL SUPERINTENDENT Of freezer de- 
partment, 35-50, mechanical engineer or equi- 
valent training and experience. Should have 
10 to 15 years in factory work in mass produc- 
tion of refrigerators, freezers, etc., on an as- 
sembly line, and at least 3 to § years of success- 
ful experience as superintendent in this type 
factory. Duties will be to maintain produc- 
tion, supervise foremen and _ production 
workers, and assemble deep-freeze units. 
Salary $8000-$12,000. Upstate New York. 
W-9706. 

MECHANICAL OR Civit ENGINEER, tO act as 
superintendent in the field in the erection of 
steel-prefabricated houses. Must be able to 
devise the simplest and most efficient erection 
procedure based upon the time-study methods 
used in the manufacturing industries. Salary 
open. Headquarters, Delaware. W-9715. 

StrupENT Enornegrs, mechanical graduates, 
single, interested in hydraulics, power and air 
conditioning, refrigeration equipment, for 
training with large heavy-equipment manufac- 
turer, for sales and production. Northern 
New Jersey. W-9717. 

Starr Enoineer, 30-40, mechanical gradu- 
ate, with plant-engineering experience, prefer- 
ably in brewery, to supervise maintenance of 
power plant, refrigeration, new-equipment in- 
stallations, and building construction. $5000 
$6000. New York Metropolitan Area. W- 
9718. 

Mecuanicat ENGINEER, graduate, with se- 
veral years’ design and layout work of re- 
frigeration and air-conditioning systems, 30- 
ton systems and larger, to direct activities of 
junior engineers and draftsmen in preparation 
of working plans for large air-conditioning and 
refrigeration installations, including piping, 
duct work, wiring and controls, ordering of 
materials, and scheduling for installation. 
Will collaborate with senior engineers in set- 
ting up basic designs. Salary, from $5000, 





depending upon qualifications. Florida. W- 


722. 

ENGINEERS. (a4) Senior designer, 33-50, 
graduate, with 10 or more years’ designing ex- 
perience on small high-speed-production ma- 
chinery, tools and dies, etc., to take sketches 
of ideas and make layouts and detailed designs 
of dies and machinery. $4800. (4) Junior de- 
signer, 25-45, with 2 or more years’ designing 
experience on small high-speed-production 
machinery, tools, and dies, etc., to take 
sketches and make layouts and some detailed 
designs of smal] interchangeable parts, dies, 
and automatic machinery. $3900. (c) Senior 
draftsman for similar work. $3300. Pennsyl- 
vania. W-9731. 

AssIsTANT Cuigr ENGINEER, 
chemical, or electrical graduate, with 20 years’ 
experience in design, maintenance, construc- 
tion or power work, at least 15 of which 
should have been in chemical manufacturing, 
by-product coke oven, or refinery activity, to 
handle administrative details in connection 
with design, maintenance, construction’, and 
power departments. $10,000-$12,000 a year. 
Pennsylvania. W-9737. 

Propuction Supervisor with 10 or more 
years’ production experience in a chemical 
plant or oil refinery, including supervision of 
major production, for supervision of and re- 
sponsibility for, the efficient operation of a 
group of production departments handling 
both organic and incrganic chemical products. 
Pennsylvania. W-9745. 


mechanical, 
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Mecuanicat Enoinegr, 35-40, to purchase 
equipment and machinery, also to discuss im 
provements and new methods with American 
manufacturers as a representative of a South 
American manufacturing organization. Some 
traveling. $6000. New York, N. Y. W- 
9748. 

Enoinegrs. (@) Production engineer, 35- 
40, mechanical or industrial-engineering grad- 
uate, with about 5 years’ experience, prefer- 
ably on design and layout of high-speed-auto- 
matic machinery. $6000. (4) Assistant chief 
engineer, 30-35, mechanical graduate, with 
several years’ experience in automatic-machin- 
ery design, i.¢., printing presses, packaging 
machinery, etc. $5000-$6000. (c) Recent 
graduate, industrial or mechanical, to be 
trained either in production or engineering 
Salary open 


design, for machinery concern. 
Pennsylvania. W-975§7. 
Assistant Eprror for magazine devoted to 
plant engineering covering distribution and 
uses of power-plant services in the manufactur- 
ing plant. Work will cover repair and mainte- 
nance, installation of mew machinery, and 
probably plant sanitation. Preference wil! be 
given to a veteran who has had maintenance 
experience in the Service and after coming 
back, 2 or 3 years of plant-engineering experi- 
ence. Should have the ability to write in good 
English and have good knowledge of indus- 
trial-plant work. $3500-$4500 Chicago 


R-4489C. 





Candidates for Membership and Transfer 
in the A.S.M.E. 


HE application of each of the candidates 

listed below is to be voted on after Nov. 
25, 1947, provided no objection thereto is made 
before that date, and provided satisfactory 
replies have been received from the required 
number of references. Any member who has 
either comments or objections should write to 
the secretary of The American Society of 
Mechanical Engineers immediately. 


KEY TO ABBREVIATIONS 


Re = Re-election; Re = Reinstatement; Re & 
T = Reinstatement and Transfer to Member. 


NEW APPLICATIONS 
For Fellow, Member, Associate, or Junior 


Assott, H. P., East Boston, Mass. 

ANDERSON, Lawrence A., Wilmette, II] 

Asse.in, F. X., Fall River, Mass. 

Batter, O. R., Trenton, Mich. 

Batiasgerus, A. C., Oxnard, Calif. (Re. & T) 

Barney, Wiixi1aM G., Grand Forks, N. D. 

Becker, Wiix1aM L., Oak Ridge, Tenn. 

Berctuoipt, Georce C., Tulsa, Okla. 

Bituincs, Davin P., San Francisco, Calif. 

BirtNerR, Burton ANDreEw, New York, N. Y. 

BiakesLez, WaLterR A., Newtown Square, Pa. 
(Rte & T) 

Borrke, Tuomas S., Bucksport, Maine 

Bowker, Joun E., Upper Darby, Pa. 

Butier, Evmer H., Dayton, Ohio 


Burton, Cuarces A., New Orleans, La 

Cart, Witt1amM RaymMonp, North Wales, Pa 

CamppeE.t, Asutey S., Cambridge, Mass 

Carmicuagt, D.C., Wilmington, Del. (Rt 

Cuapwick, Wattace L., San Marino, Calif 

Crark, Jack Frep, Me. Vernon, N. Y 

Couen, Paut, Pittsburgh, Pa 

Conta, BartHoLtomew J., Syracuse, N. Y 

Coonce, Wittiam V., Elmwood Park, I! 

Corain, W. L., Philadelphia, Pa. 

Crew, M. W., Milwaukee, Wis. 

Croucn, Joe, E., Hoboken, N. J. 

De Groat, GeorGe, East Orange, N. J 

Diver, J. R., Waukegan, Ill. 

Dorr, Howarv G., Akron, Ohio 

Ducn, Peter, Ja., Bay City, Mich. 

Duncan, Atiey H., Manhattan, Kan 

Eruarp, Rosert W., Greensburg, Pa 

Fats, Ropert E., New York, N. Y. 

Ferts, Wooprow &., Richland, Wash. 

FirzpurGu, WittraM J., Detroit, Mich 

Frarsueim, Crarence A., Kansas City, Mo 

Foca, Gorpon L., Washington, D. C 

Fox, Bryce J., Grand Forks, N. D. 

Frank, Tuos. B., Rockville Centre, N. Y. (Rt 

Frencu, Eart B., Brooklyn, N. Y. 

Genog, J. P., Niagara Falls, Ont., Can 

GIANNINI, Gasrtet M., Pasadena, Cali 

Gicer, W. A., Wauwatosa, Wis. 

Gotonxa, Epwarp M., Milwaukee, W's 

Gooperg, W.E., Los Angeles, Calif. 
(A.S.M.E. News continued on page '54 
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mineral wool 


from 
iron slag 


This cupola blower, fitted with wooden impellers, was 
installed in 1876 at the Stanhope (N. J.), plant of U.S. 
Mineral Wool Company (world’s oldest manufacturer of 
mineral wool). Used in making mineral wool insulation 
from iron slag, it’s still working faithfully, 24 hours a 
day, 7 days a week. 

\mazing as this record is, we'll stack our modern 
blowers against it. Advanced engineering, new materials 
and methods make R-C Blowers better than ever before. 
Then, our dual-ability to build either Rotary or Centrif- 
ugal units permits matching the blower precisely to the job 
—for better all-round performance, economy and long life. 


ROOTS-CONNERSVILLE BLOWER CORP. 


711 Michigan Avenue, Connersville, Indiana 





Insulation process completed by R-C Blowers 


Air from compact, built-in R-C Blowers ugal equipment moves or measures air 
carries this same mineral wool into every and gases in almost every industry, with 
nook and corner for building insulation. a proved record for durability and 
Similar units furnish air for widely vary- economy. 

ing uses—from ice-making to portable You'll find it profitable to consult us on 
forges. High-capacity Rotary or Centrif- any problem of moving gas or air. 


Roots [IDNNERSVILLE 


OTARY ENTRIFUGAL 
BLOWER 


ONE OF THE DRESSER INDUSTRIES *« 
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Gorpon, Britton L., Grand Rapids, Mich. 

Green, W. Anprew, Richmond, Va. 

Gutp1, Josepx C., Chattanooga, Tenn. 

Gunperson, STANLey L., Melrose Park, III. 

Haase, Henry M., Beloit, Wis. 

Hackett, Tueopore N., Salt Lake City, Utah 

Hacuman, Ratpu L., Hazelton, Pa. 

Hanos, Franx E., Houston, Texas 

HarRINGTON, Joun A., Chicago, III. 

Hastincs, Ropert F., Huntington, Ind. (Re) 

Haywarp, Epwin D., San Diego, Calif. 

Henze, Freperick C., Chicago, IIl. 

Hirtie, Kennetu S., Wolloston, Mass. 

Horton, Leonarp Euvcene, Winston-Salem, 
N.C. 

Jaotiant, H. N., Karachi, India 

Jones, Matcoum §., Jr., Seattle, Wash. 

Jorpan, Artaur H., Norristown R.D. #1, Pa. 

Jupce, Tuomas]., Chickasaw, Ala. 

Kemacey, RoperickC., Woodbridge, Ont., Can. 

Kennepy, Amprosz, Endicott, N. Y. 

KENNEDY, ANTHONY, Jr., Moylan-Rose 
Valley, Pa 

Kerr, Josepn, Elizabeth, N. J. (Re) 

Kes, Witt1am, New York, N. Y 

Knapp, Ricuarp P., Houston, Texas 

Knox, Lez Houianp, Chattanooga, Tenn 

Kognic, Rosert J., Cleveland, Ohio 

Konr, Dantst A., Cheverly, Md. 

Loprro, Louis, New York, N. Y. 

LauMan, CuartesJ., Dayton, Ohio 

Lanprear, EartD., Troy, N. Y. 

Leonarp, Witutiam M., Old Greenwich, 
Conn. (Rt & T) 

Lewis, Marvin S., San Francisco, Calif 

LonGre.tow, Henry C., New York, N. Y.(Re 

Lyncu, Donatp L., Cleveland, Ohio 

Matoney, Cuarves F., New Haven, Conn. 

Maraquiss, Ropert W., New York, N. Y 

Marsu, Hucu J., Clarksburg, W. Va. 

McGzs, J. M., Oak Park, Ill. 

McGuire, Etwoop F., Lexington, Ky 

McReyrno tps, Joun W., Philadelphia, Pa. 

Moorthy, K. R., Kolhapur-Residency, M. and 
S.M.Ry., India 

Morrison, James B., Seattle, Wash. 

Morrison, Samus, Guturie, South Norwalk, 
Conn. 

Mumrorp, Franx D., Toledo, Ohio 

Mussetman, S. F., Chicago, Ill 

Myers, E. R., Morgantown, W. Va. (Rt & T) 

NacasuusHana, H. C., Malleswaram, Banga- 
lore, India 

Netson, Rosert P., Lakeland, Fla. 

Nickerson, Tuomas S., Charleston, W. Va. 

O'Connor, Cuapwe t, Glendale, Calif. 

Oxtson, Oxi S., Brooklyn, N. Y. 

O'Nett, James V., Willow Grove, Pa. (Rt&T) 

Patterson, Ropert W., Chicago, Ill. 

Payne, Joun E., Pittsburgh, Pa. 

Peattiz, W. W., Detroit, Mich. 

Petersen, E., Port Chester, Conn. 

Pisciotta, Josepn M., San Diego, Calif. 

Putnam, Ross F., New York, N. Y. 

Reyno ps, Rexrorp V., Greensburg, Pa. 

Ricuarps, Joun T., Reading, Pa. 

Rigx, Ferpinanp B., Dallas, Texas 

RigKENBERG, Epwarp J., St. Louis, Mo. 

Samsev, Husert D., Lincoln, Nebr. 

Saunpers, H. L., Guelph, Ont., Can. 

Savitie, THorRNpDIKkE, Jr., New York, N. Y. 

Scott, Puiu R., Sandringham, Melbourne, 
Australia 

Suaw, Ricuarp S., Arlington, Mass. (Re & T) 


Suepp, Apert H., Los Angeles, Calif. (Re & T) 
SHERIDAN, Josepx U., Chicago, Ill. 
Stmmons, Kennetu A., Washington, D. C. 
Skinner, W. A., Wheaton, Il. (Re & T) 
Smirn, Loycs F., Washingten, D.C. 
Sparks, N. R., State College, Pa. (Re & T) 
Stamm, Wixsur D., South Bend, Ind. 
SwEETLAND, Eucens D., Piedmont, Calif. 
Teece, Rosert D., Milwaukee, Wis. 
Tuompson, Atsert C., Boulder City, Nev. 
Ticperry, James Henry, Euclid, Ohio 
Torws, Gustav P., Athens, Ohio 
Tomxow1ak, S. A., Milwaukee, Wis. 
Van Export, P., Bruxelles, Belgium 
Van Wiz, Netson H., Oak Ridge, Tenn. 
VauGuan, H. R., Kansas City, Mo. 
Vern, Paut H., Joliet, Ill. 
Wettzien, Mitton F., Milwaukee, Wis. 
Wuitney, Byron Mutter, Salt Lake City, 
Urah 
Wirurow, A. S., Richland, Wash. 


CHANGE IN GRADING 
Transfers to Fellou 

Beck, C. H., Wilmerding, Pa. 
Carn, B. S., Erie, Pa. 
Catpwe tt, Euvcengs, Portland, Ore. 
Exuts, D. S., Lima, Ohio 
Enpstey, L. E., Pittsburgh, Pa. 
Grar, S. F., Corvallis, Ore. 
Hentey, R. G., Roanoke, Va. 
IsenBERG, M. H., New York, N. Y 


Jackson, J. R., St. Louis, Mo. 
Jones, L. B., Altoona, Pa. 


LansinG, Cuarces B., Chagrin Falls, Ohio 
Peck, C. B., New York, N. Y. 
Woopwarpp, E. L., Chicago, Ill. 


Transfers to Member 
Acnew, WixuiaM G., Springfie!d, Mass. 
Arata, GeorGe V., San Francisco, Calif. 
BacHMAN, GeraLp G., Omaha, Nebr. 
Batxou, F. H., Jx., South San Francisco, Calif. 
Bauer, Jacos L., Roselle, N. J. 
BreGMan, Irvin, Oak Ridge, Tenn. 
Burcer, W.H., Neenah, Wis. 
Catiovette, Joun E., Fairport Harbor, Ohio 
Campse.t, Jervis C., Detroit, Mich 
Crain, Ricnarp W., Seattle, Wash. 
Dauner, Ray W., Decatur, Ind. 
Gat, Witt R., Oak Ridge, Tenn. 
Grassi, R. C., Berkeley, Calif. 
Grim, Georce B., Washington, Ill. 
GuNNELL, Bruce C., Alexandria, Va. 
Hicorns, Brapiey C., Worcester, Mass. 
Hirxer, Haroip W., Los Angeies, Calif. 
Jackson, Ropert L., Schenectady, N. Y. 
James, Wittiam J., Richmond Annex, Calif. 
Jones, K. A., Chattanooga, Tenn. 
Lorenz, J. G., Jn., Philadelphia, Pa. 
Mansky, Crarence E., Ithaca, N. Y. 
Martin, Marvin D., Berkeley, Calif. 
Marueiset, Rupotpn A., Brooklyn, N. Y. 
McKeg, W.R., Wellsville, N. Y. 
McLaren, T. A., West Vancouver, B. C., Can. 
Mentzer, Ratpu B., Lancaster, Pa. 
Menz, Cuartes N., Troy, N. Y. 
Parker, Cuar.es A., Boston, Mass. 
Quinn, Bayarv E., Lafayette, Ind. 
Rappen, CuarzesO., Penns Grove, N. J. 
Rice, Artuur H., Chicago, III. 
Rows, Hartiey, Newton Center, Mass. 
Rusrnorr, A. L., Ajax, Ont., Can. 
Suerwoop, Noste, Cedarburg, Wis. 


MECHANICAL ENGINEERING 


Strorxi1n, Georce V. B., Wauwatosa, Wis. 
Txornesg, H. S., Philadelphia, Pa. 
Trumpeter, Pau R., Olean, N. Y. 

Vanek, STANLEY Donacp, Seattle, Wash. 
Watcu, Ricuarp H., Sale Lake City, Utah 
Wuarton, H. J., Larchmont, N. Y 
Witson, WittiaM S., Bellmore, N. Y. 


Transfers from Student Member to Junior 





Necrology 


, ‘HE deaths of the following members have 


recently been reported to headquarters 


Apams, Freperick C., September 5, 1947 
BRENZINGER, JuLius, September 6, 1947 
Focter, Ben B., July 9, 1947 

Gopparpb, Warren B., August, 1947 
Koruny, Gotrpank L., May 28, 1947 
Kramer, ANprew A., August 4, 1947 
Linpsey, Josepu T., August 15, 1947 
Part RSON, James V., May 19, 1947 
Revere, Francis]., May, 1947 

Ruoapes, Joun F., June 1, 1947 

Sxitton, Harry I., August 24, 1947 
Sperry, Rocer S., March 25, 1947 
Wuippce, Georce F., August 5, 1947 
WickEeNDEN, WitttaM E., September 1, 1947 
Wyman, Laurence W., June 13, 1947 
Youna, Joun M., August 29, 1947 





A.S.M.E. Transactions for 
October, 1947 
aa October, 1947, issue of Transactions 
of the A.S.M.E. contains the following 
papers: 
Kinematics of Disk Cam and Flat Follower, 
by A. H. Candee 
Application of Tables for Helical Compres- 
sion and Extension Spring Design, by 
H. F. Ross 
Experiments With Activated Tanks, by N. 
Minorsky 
Abrupt Energy Transformation in Flowing 
Gases, by N. P. Bailey 
Orifice Discharge Coefficients in the Vis 
cous-Flow Range, by G. S. Peterson 
Liquid-Water Content and Droplet Size im 
Clouds of the Atmosphere, by G. W. 
Brock 
Evaporation-Cooling for Pure-Water Sys 
tems for Turbine-Generator Gas and Oil 
Coolers, by P. H. Knowiron 
Combustion of Coke Deposit in Synthetic 
Bead Cracking Catalyst, by W. A. Hager 
baumer and Russell Lee 
Regeneration of Spent Catalyst in Fluid 
Catalytic Cracking, by J. F. Snuggs 
Creep, Long-Time Tensile and Ficxural 
Fatigue Properties of Melamine and Phe 
nolic-Plastics Materials, by D. Telfair, G 
H. Adams, and H. W. Mohrman 
Chemical Resistance of Phenolic Laminates, 
by W.R. Tyrie 
Laboratory Testing of Rubber Torsioa 
Springs, by D. H. Cornell and J. R. 
Beatty 


A.S.M.E. News 








